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MATHEMATICAL IEWEL, 
Shewing the making, and moft excellent vfe of a finguler 


FuSirument fo called: in that it performeth with wonderfull 
: ‘dexteritic, whatfoeuer is to be done,cither by Quadrant, Sh ip, Circle, Cylinder, 
_ Ring, Dyall, Horofcope, Aftrolabe,Sphere, Globe, or any fich like heretofore 
deuifed : yea or by moft Tables commonly extant : and that gencrally 
to all places from Poleto Pole. 


~The vfe of which lewel, is fo aboundant and ample,that it lea: 


dethany man prattifing thereon the direct pathway(from the firtt fteppeto the lait) 
through the whole Artes of Aftronomy , Cofthography, Geogtaphy, Topography, 
Nauigation, Longitudes of Regions; Dyalling, Sphericall triangles ; Setting figures, and 
briefely of whatfoever concerneth the Globe or Sphere: with great and incredible 
fpeede, plaineneffe, facillitie;and pleafure : 

‘The miokt part newly founde out by the Author, Compiled and publithed for the furtherance, as-well of 
Gentlemen and others defitous of fpeculatine Inowledge, and priuate pradtife ; ‘as alfo forthe firrni- 

fhing of fuch worthy mindes; Nauigators,and traueylers,that pretend long voyages or new difcoueries: 


By John Blagraue of Reading Gentleman and well willer to the Mathematickes, who hath eut allthe printa 
or pictures of the whole worke with his owne hands, 1585. 
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LOOT OOO LONE NS 
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To the RightHonorable Sir V Villiam Cycill Knight 


Baron ofBurleigh, Lord high Trefurer of Fnglande, Mafter of her Maicfties 
Wards and Lineries , Knight of the moft honorable order of the 
~ Gartet,and of her heighneffe moft honorable Priuie Counfel. 
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Eing ( Right Honorable) no leffe then the teft of my deere friends: full 
|| fraught with the feruent and duetifull zeale,wherein the whole progenie 
of ysare, & fhalbe euerlaftinely bound vnto yourgood L. diuerfe wile: 
\ ||namely, for the fyncere Iuftice and pittie,or rather piety, fo charitably ex- 
S || tended in our late extreame & mott iniurious vexation.Sounding in equi- 
tie the depth of the monftrous and detettable driftes and denifes of thofe 
notorious, lewde & wicked practifers againft vs, who fought O uaqs im 
turia,to ftrippe vs out of whatfoener we poffeffed, without any colour al- 
: ‘}{ moft, of matrer or caufe: but onely preftuming and trufting to the packing 
and corruption of the time, and of our inriocencie and infufficiencie to withftand their affaultes. It were a 
ercble tragedie to declare euery circumftance:and needeleffe, the matter being whelly handled fo fundne 
times before your L. that your L ordthip nodoubtremembreth it : and of ys, whe haue all their trecherie 
in records exemplified,can neuer? be forgotten: How wickedly they ftale away (as they thonght)allour e- 
uidences, and thereupon by what finifter meanes they wrought her Maieftie a title : howe cunningly or 
rather cozeningly they conueyed it againe from her Heighneffe for three {core and ten pounds of money, 
which coft my friends almoft 3o00.li.neere 4o.yeares paft : How they alfo altered the tenurefrom Capite 
to Socage, and what vile corruption notable packing, craftie confederacies, wicked {ubornations, vncon- 
{cionable wreftings, fubtill fhiftings,indire&t profecutions, and vnchriftianlike dealings they vied and pra+ 
Gifed,againft vs poore foules euerie way vnable,had not the right of the caufe found grace before your H. 
chiefly and other honorable perfonages 8 good Indges and Luttices of this land,euen to the glory & praife 
of Almightie God in the eye of the world. ‘The continual! remembrance whereof neuer ceafing : yea ta- 
ther dayly encreafing, hath pricked me forth,perhaps(asit may be thought) fomwhat ouer boldly,al things 
in equal! ballance confidered, (though of two extremities,I haue rather forted to hazard the ridiculous difs 
daine of prefumption, then the moft heinous reproch of an vngratefull minde : ) enen to prefent your 
Honour heere at this time with a ewe/, not wrought of Minerals , or fet with ftately ftones,or brought 
home from beyond the feas by fundry our countrie men, in theirventerous and worthy voyages lately per- 
formed, But a AZathematicall lewel,ofno {mall vertue and efficacie, to furnifh the willing wits of this 
our age for the like enterprifes. Containing in fum, A reduttion of the Arts Adathematicke tending 
thereunte, andto dinerfe other good vfes , from that deepe difficultie wherewith bitberto they 
hane bene fequeftredand clofed vp as it were in fenerall,onely to the learnedeft fort:unto aneafie, 
methodions, plaine , and prattique difcipline , lying wide open unto euerse ingenious pratiifers 
whenfe I prefume,many finguler inuentions, and notable commodities in time fhall enfue and {pring, yea 
a number yet vathought of,euen from the common fort of handie craftes men and trauailers. The which 
making it no berter then it fhall hope proue,I moft humbliecraue of your H.to acceptat his hands,who 
thinketh himfelfe in no leffe good cafe then the happieft , in that it hath pleafed God to grant him but this - 
poore meanes,whereby he may attaine to fhew fome leaft {parke of the ynquenchable fire of his loyaland. 
dutifull zeale towards your H. Humblie ingrating that by your L. good fauour and protection, thislittle 
maffe may be garded and freed from detra¢tion,and the rather borne withallin any efcape or want, of that 
others now can or hereafter by gather heereof may fupplie better , or enlarge . And thus, as moft boun- 
‘den in duetie} reddie in {eruice,and dayly in prayer,vnto Almightie God to be your Honours good guide 
and fortreffe both in thislifeand the life tocome, reft moft humble at your H.commaund. 


lobn Blagraue. 
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The Author to the curteous Reader. 


'T is ftrange(gentle Reader)to {peake of the breuitie;methodesplainneffe and facillitie, 
3} whereby this /ewe/ performeth alland that with the vttermoft, ‘which I haue in my 
title auouched,yea & to be admired;that one onely & fo finglean inftrument fhould 
@ petforme fo infinitea number of conclufions, more then thinke I fhall euer haue 
time to write,and thofe no bafe ftuffe-inuented to-All vp avolumeasin other bookes 
o— are many thruft in to {mall purpofe. Wherefore he net {paring ofa little paines ac 
the firlt entrance to ynderftand the. particularities of your Jewel though is feemea little harde., andaffure 
your felfe being once entred, that neuer inftrument was moreeafie and pleafant: the2.-beoke efpecially 
‘the fecond pare will, prefume, fufficiently inftrudt you.I haue befides here following fetan ‘Index or Table 
direiing to theiexpofition of any harde terme chancing in the way. Neuergiue ouerat thefirit reading 
though any thing feeme hard rather askealitdle-helpe. Andif yee defire to be excellent perfitein your in- 
ftrument,abridge my whole worke,and youthall finde it will fand you in more fteede then 20.times rea- 
ding;I haue alwayesdone fo with any-booke Lliked of Icraue nothing fer my pare but tharye willlightly 
paile over euery efcape of mine and the Printers;which I doubt wil fal outin over many places(the coppy 
in truth being brought ynto him very defufe and enterlined)though none I hépe fo great to alter the fenfe 
of the matter,which I could not helpe,by reafon I haue bene wonderfully letted as is too too-wel knowne 
to the world, for thefe 6.or'7.yeares togither in the behalfe of my friends, who were monftrouily troubled 
for no'leffe then their wholeliuings & poffeffions,wherein my part alfofomwhatlay by certaine protnoo- 
ting mates or to terme them moreaptly concedled knaues., who after that ome ‘of them had (as they 
thought) filcht away all our eaidences,though by the. greatpronidence of God the chiefef wereftrangly 
“preferued , then was thereno fubtill , :indire@t or corruprdealing to be imagined but they'pradiifedita- 
‘gainft vs.For,ioyning with a famous lewde pettifogger they gor by ‘his meanes commiffions out,and offi- 
ces found vpon ftelth at pleafure to entitle-the Queene theretoas ‘concealed lands , whereby they-had ie 
vnder the broad feale before we heard any isickling of it , and came vpon ys with a write of Intrufion, to 
farther which a€tion,and othets after that: they fell to firch’packing, thifting, fuborning wreting feducing 
& fuch diabolical practifes 8 that fo hardly followed it,that the world was.a great whiles Aequiaubium ~ 
‘of our fucceffe.It isa world to fpeak of al their wicked drifts,which bicanfeit would be buta glafie, wherein 
‘vile people of like difpofition might {ee the whole commé welch of villanous'trechery,There omit,togither 
with their names? and the rather Ido it,for that in confcience I thinke they wouldreiayceand glory to bee 
in print though for egregious knauerie,‘euen like that lewd fellow that fet Dianaes templeon fire to get 
himalafting name. And yet one of their aunceftors in the booke of monumentsisin print alredie looking 
through a Pillorie which Icannot helpe. Wherfore (curteous Reader if any thing be amiffe blame thofe ca- 
tetpillers of the common wel:h,thofe vncon{cionable hunters of mens titles, thofe wicked Hawmons,being 
fuch, of whom it may rightly be faid, O wi nunc in terra, vinunt hic quafivinerra, Cuniculos vellens 
pauperes de limine pellens who hindred my trauailes,& brought me dayly outofcourfe with my deter- 
minations: fo that conimonly at the ende of enery Terme was with Penelope newly to begin againe my 
webbe.And for one two yeares togither could {carce intende to looke on booke, by meanes whereof. my 
mindealwayes being troubled,and partly by meanes of my young yeares,then wanting iudgement when I 
wrote the firft coppy of (ome part of this work,I know I haue harfhly written fome things therin, wel neare 
vnto the middle of the third booke, which to this day being aboue 7.yeares betweene,leifure would never 
allow my tiper yeares fully to tranlace to my minde,and therfore you mutt ve alictle the moreinduflrie to 
vnderftand it. Forfince our 6. yeares turmoile in law ended; I haue bene fo greatly called away with other 
needful affaires,and fo much applied for meafurting of land, platting ferueying and fuch like,thattime hath 
bene thorter with me then before Befides that was forced to cut althe prints my felfe to my great paines 
and let of time,that had it not beene forthe importunacie of fundrie Gent. my friends who perceiued the 
finguler commoditie of theinftrument , that were defirous to haue me. publith ic with fpeede, leaft time 
fhould by fore meanes haue fet it quite afide,I would either haue had fafficient time to haue fined it, and 
new written the coppie,or ftaide it ftillin my ftudie, but being asit is, mutt requeft enery man to take in 
good part fome'part of my ill hap, promifing to make amends witha little more diligence in my next fixe 
bookes of the Zewe/,which I purpofe with as much fpeede as I can after thefe to publifh.And thus withing 
my felfe prefent at euery doube with my hastiegood will farewell this 20.0f lanuarie 1584. , 
The 
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fF poore man. with his paine, May pick vp many. a pounde, 
If ftreames with often rayne, May quell the greedie grounde, 
Ifrufticke foyle may yeelde,Both hearbes and Howres faire, 
: If tylth the hungrie field,M ay maintaine and repaire: 
Then why shoulde Momus howte, Or cauill at my, quill, 
To fechym now fend our, That hehath haachte.at will? 
Or why houlde painfull penne, that long hath toyldin hope, 
By meanes of {pitefull men Be turned’all aflope. 
As though the Jus all were niggardes.now of late, 
And would not let thefmall'To enter at their gate: 
Orftoupt to none bur ftates,Or lou’d to lodgein Towers, 
Difdatning countrie cates. Or courfe contriued bowres. 
No no, you neuer knew, That ere they were fo ftrange, 
And I dare vouche for true They neuer will fo chaunge. 
VVhy? did not they attende Diogenes his tubbe? 
And meekly to him.bend, Yea vnder many a thrubbe? 
And were they not at hand, VVith riox on the Seas? 
VVith Orpheus onthe lande Amid the wildernefle? 
Letnoman nowethen doubt But haply Imay thow 
Such ftuffe as late came out, And did in ‘Pernaffe grow. 
Though that my name be not Among the learned solde, 
Let not that bee a blot Ere that my talebe told. 
Yet Zoylus{eemes to fay, VVhy?what? aad whence is he? 
A childe butyefterday, And now to feale the skie? 
VVhere gathered he his skill? VVhat tutor tolde him in? 
The Vniuerfities denill That ere he dwelt therein, 
And London Jaughesto thinke She {carcedoth knowe hys face. 
How commes he then tolinke VVith Vranes worthy grace. * 
My aun{weare fhall bee fort, My paine this Peece hath pend 
God lent irto my lot,And hee thall meedefende, . 
‘The Pfalmes fay {ucklinges young His glory thall difclofe 
VVhich warrants me among My Wrangiing wrabbith foes. 


LB. 


T he Authours dumpe. 


V V Ho coucheth clofein countrie coaft,the rufticke Nympbesamong, 


In (odruscaue obfcured aye,a farre from any throng, 
VVill shrinketo come amid the route,that braue in bewties lappes, 
That fit and {wigge their bellies full,from queene Mineruaes pappes. 
Lo I the fame, though lingred long,at laft am come to light, 
- But ftande amazde,a newe come gueft, I feeme in eache mans fight. 
No wight I {ee puttes foorth his pen, my needles prayfe to paint 
But euen alone a countriedrone I ftand in this conftraint. 
Eche paltrie pamphlet in thefe dayes hath praifers many here, 
VVhich mountaines promife tu the worlde,where mole hilles{carce appeer@ 
If then {uch praifes prooue to.mockes, and come before their time : 
Treake the leffe, Hooke the ende shall prayfe this worke of mine, 
Totheedame Vrane Lreferre the lot of. my fucceffe, 
Giue me therefore an hapfull houre,then I shall care the lefle, 
Graunt Jupiter be Lorde thereof,and Mercurieafcendent, 
Let Saturneftande aloofe the whyle,and 2¢ars in detriment. 
The Herofope alpected well his Lorde in éxaltation, ; 
And Lady Luna hafting to fome bliffefull application, 
My Radix with the fortune partes to agree thereto take care, 
And J thy fame to fin g abroade hencefoorth will neuer fpate. 


i. B 


The eAuthour in his ownedefence.- - 
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¢ A Table of the Contents ofall the Chapters 


contained in this worke. 


The firft booke of this Mathematicall /ewell containeth very needefull Geo. 
"metrical principles whsch may be called the rules of the compaffe,andalfoafter ~ 
that the principles and rudiments of Aftronomie and Cofmographie. 


OF certaine definitions Geometrical, 
CONCLVSIONS : 
O ereg&t a perpendiculer vppon any point of a groundline affigned,and thereby to 
make a right angle. 

To makea right angle another way,and eafier. 

To deuide any ftreight line orarche ofa circle into two equall parts very {peedily, 
» @ From a point propofed to drawa perpendiculer to any ground line. 

ZN From a point propofed to draw a perpendiculer to any grounde line another way 


where the groundline lacketh length. | 
From the extreeme or end of a ground lineto draw a perpédiculer very eafily wher 


the fame ground line cannot be extended. 

To doe the fame more readily another way with once opening of your compafle, 

From a point propofed to drawe a line parallel to any line propofed, 

To makea triangle of any three lines propofed, 

30 Tomake afquareofanyfidegiuen, 

41 Tomake an angle equall to any angle propofed. ; 

42 To finde the very point wherethe touch line toucheth any circle. 

23. Todeuidefpeedily and exaétly any lineintomany equall partes. : 

14 Topreparea triangle too bee alwaies readie for deuiding of a line exactly into as many eueh parts as 
thalbe required. : ? 

15 Another {peedie way to deuidea line into many equail partes. 


#36 Thefamea third way andreadich. : 
37 Any three prickes howfocuer fot being in a ftreight line how to defcribe a circle that thall ent them al 
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three. 
18 Howto findethecenterof any circle or arche propofed. — e 
19 To make anangle equalto any angle afsigned othertherwife then in the:1 1.conclufion, 


a0 Todeuideeafily avery {mall circleinto a number of equall diuifrons. 


Heére followe the principles and rudiments of Aftronomie and Cofmographie, with 
the vnderftanding of enery circle of the {pheare,and their vocables 
CHAP. t. ; 
Hat Cofimographie,Geographie,and Topographieare. 
V V 2 Ofthe placing of fpecres and the diuifion of the worldé. 
3 VVhatafpheare or globe his axtree and poles are. 
Of the fixe chiefe great citcles ofthe {pheare. 
Of the foure chiefe leffer circles of the {pheare. 
Of the Zodiacke and his diuifion into degrees and fignes,and their caracters. 
A farther difcourfe of the circles of the fpheare. 
OF the circles of the fpheare chaungeably with every horizon. 
Of the motions of the fpheare,and all the tenne fpeeres, 
Zo Inwhattime enery {peere and planet finitheth his courfe, and of the caracters of the planets; 
12 -OfZones,Climates,Parallels and Meridianes. 
az Ofthelongitudes and latitudesof places. 
33 Ofthe Theorickes ofthe planets. 


The fecond booke of the (Mathensaticall lewell,fheweth the making of the lewell, and 
alfothe definition and explavation of this lewell,and of exery circle 
~ and pare thereof . 


¥e CHAP. Te 
Neceflary difcourfe which Gemma Frijusvied as a preamble to his booke De 

A reafon the Globe is brought into by flat or plas forme, sche De eel 
2 VVhat materiall this Zewe/l were beft to bee made of. 
The meridianes and parallels drawen how to finiththe Mater. 
Howe to finde the centers of the Meridianes three fenerall wayes. ; 
ee to Bee: we ot of the parallels artficially. 

owto make a limbe to the mater and the reere both out of one i is li 
How the zodiacke of this rere may be deuided diuers other el a own er 
How to place the fixed ftarres in the reete. 
} ee to ith and cut wi one reete of this Jewell. 

© Howto make the label for the mater and the rule to th i ; 
41 How to furnith the back of the Jewel with the Theo pop ba. Fh 
32 How tofstsogethexallthiswyorke ofthelem, = 
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The Table. . 


Heere falloweth the inuention, definition and explanation-of the lewell and of exer? ; 
circle part and thing thereincontamed.* 3 2a 


43. VVhat moued the Authour to his inuention of this Jewell and whence he obtained it. «°”” 

14, Ofthe definition of the Iewel and his principall partes. i sh spiyiariy. 

a5, Of the diuifion ortwo feuerall diftinctions of this Jewell. Teh he s 

16 Of the difpofitions of the circles both in the mater,rect,8c limb, for the firft & chiefeft diftinétion of this 
Inftrument. 

47 Thecsrclesferuing the fir & chiefelt diftinttion knowen.by the laftchap. howto place them to tlre 
lati.of your countrie, where it thall reft fixed to all conclufions a few excepted euen in maner of the globe 
or {peare with a farther expofition of the lineaments of the Zewell fo placed.’ # 

a3. Of the difpofitions of the circles both in mater,reeze,6¢ limb for the 2.diftinction of the Iewel. 

19 A farther declaration cocerning the z.part of this Jewel for the Zodiack, generall horiz_.& fixed {tartes 

20 How tochoole out which ofthe go.horizons ferueth to every countrie. ; 

21 HowtheZodiacke & fixed farres nie and fet on the horizon now founde. 


The third booke of the «Mathematical lewel,containeth al the propofitions & concls= : 
_ fions of all former writers, with diners new additions. atu o} 


CC EAB ais : 
Ho by the Zewelto take the altitude of the Sun,Moone,or any planet or ftarre aboue the horivon. 
2 Howto get orrather cxamine the Suns greateft declination and diftance of the Tropickes and ther= 

by alfo tolearne the laticude of any countrey. a 

3 Howby the Theorick on the backeof the lewellto getthe funnes place or deg.in the Zodiack any day. 
How to finde the funnes declination for euery day in the yeare,and alfo the declination of euery part of 
the Ecliptick. . 

5. How i finde the latitude or poles eleuation any day propofed in any place or countrey whatfoeuer. - 

6 Howto know what it is aclocke at any time the funne fhining and in any region in the world. 

7 The laticude of any place knawen how to gette the declination of the Sunne, or aay Starre , Planet or 
Comet by obferuation. 

8 How the latitude or poles eleuation may be had in any region by the ftarres that neuer fet. 

9g The lat.knowen howto finde what day of the moneth it is though it were loft,as they fay by the Sun 
shining at noone. ‘ 

30 To find the righta(cenfion for any portion of theecliptik, and what degree of the equinoGiall doth 
coalcend or rife together with euery degree of the eclipticke in a right fpheare. 

a1 Thefame more compendiouily by the reete, 

12 VVhat pointof the ecliptick itis as well in the firft quadrant as in the reft alfo that hath the greateft 
difference betweene the arch of the ecliptick, & the arche ofthe Equinoétiall coalcending with him. 

13 Ofthe difference of afcenfions. 14. The fame very plainely by the recte, 

1§ ‘Toknow the oblique afcenfions, 16 Of difcenfions both right and oblique. 

17. The longi.& lati.of any ftarres propofed,to know their right or oblique afcenf. and how much they 
decline fromtheequinoGiall,and how to place {tarres in the marer of the Jewel. 

38 Thedeclination of fixed ftarres propofed with their latieude which neuer altereth, how to finde their 
longitude in the Zodiacke. . 
19 The difference of afcenfion of any pare of the <odiacke,or fixed Marre propofed or the oblique afen- 

fion to know what the latitude of the countrieis. 

20 To findthe amplitude of the rifing & ferting of the Sunne or ftarres. 

21 Theamplitude of the rifing of any knowenftarre giuen,or of the Sun with his place in the Zodiacke 
to know the latitude of the countrie agreeable. . 

22 To know the rifing and fetting of the Sun & the femidiurnal arch of the Sun & ftarres. 

23 The quantitie of the longeft day of any countrie propofed, how to get the eleuation of the pole there 
and of the diftinction of the climates and parallels. 

24. Toknow whathoure of § day or night,the Moone or any planet or ftar rifeth or fetteth on the horiz. 

25 Toknow what ftarres neuer rife or fet to euery region, and which are vertical. 

26. Of the Cofmicall, Eliacall,and Acronicall,rifing and fetting of the ftarres. 

27 Howtoknow whariitis a clocke in the night time by theftarres. 

28, Ofynequall or planetarie houres. 

29 How by the Jewell to know the meridian or greateft altitude of the Sunne and ftarres. 

30 How tofind the degree of mediumcels or culmination, called midheauen at anytime propofed. 

31. Toknowe how much any degree or point of the heauen is diftaunt from the meridian at any time by 
degrecs of the equinoctiall. _ 

32 How bythe Jewell to know the height of the Sun aboue the hori.euery houre & time of the yere fitting 
within dores,and thereby to make tables to any lati. for making of particuler dials, as cilinders, ringes, 
quadrants and fuch like, ; 

33 How toknow the height of any ftar aboue the horizon fitting clofe within dores,& thereby to Jearne 

to know the flarres in the slve. 

34. How to find the meridian line, and the foure quarters ofthe world called cardines,diuers wayes, and 

~ {pecially by the Aftrolabe. 

35 The. meridian found,to finde the azimuth of the Sunne or ftarres by fight without the houre. 

ES: ‘ The vertical circle of the Sunne or anyeftarre the degree of the Sunne with theiz altitude aboue the 
orizon giuén,how to know the latitude,and whatitis a clocke, 7 
hse 37 ihe 
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The Table: ° : 


3% — The latitude, the Sunihes.az imuth, ‘and almicantare ginen to finde his place in the Zodixcke. 

38 Toknow what houre the Sunne or any ftarre cometh to any azimuth propofed. a 

39 Acomet, a planet,or any yoknowen ftarre being feene in the skie, how to get his longitude and lati= 
tude in the Zodiacke,and ‘how by the right afcenfion and declination of any ftarre'to get his long itude’e 
latitude. ; ; P . gee 

40 .How to knowethequantiticoftheangles which the eclipticke maketh with the meridian atany mo* 
ment. : 

43 Todothe fame another way. te: z 

42 . Howeto findethe Horofcope called'the afcendent at any time appointed. 

43 Howto finde the Horofcope or afcendent another way by the marer, 

44 Ofthe 12.houfes,and what acircle of pofition is. Se 

45. ‘Tofinde the circle ot pofition according to /eb, Regiomontanus and (ampama of any Point propoled, and 
how much the pole is eleuated aboue any fuch circle. : , 

46 Ofthe other eight houfes according to Regiomontanus,and how tofet a figure. 

47 Ofthe other eight houles according to Campanus ahd Ga(ulus, “i on 1 68 

48 Toknow in what houfe any ftarre is at any inftant,and to place the chiefe ftarresin the 12. houfés. 

49 “Of direGions,what diretion it, and by what meanes it is perfourmed. \ ’ : 

0 Ofconuerfe or everfe direétion or dimifsion. eitieh : 

51 ‘How farre or into what partof the Zodiacke dimifsion or direction thall come any yeere. 

§2 Todfind what deg. of theeclipticke occupieth any circle of pofition at any time. i 

$3 Toknow the quantitie of the angle of the inclination of the Ecliptieke too the horix/on'at any degree 
of the eclipticke. : Hadise : Lo bee 

$4 Howto finde thealtitude of the Sun or any point of the eclipticke aboue the horizjon at'any time o- 

-“therwife then hath yet been Mewed, ae ee 

55 To finde whatangles the circle of altittrde maketh with the eclipticke at any point thereof afsigned. © 

§$6.. Howto finde the parallaxis or diuerfitie of fight of the Moone in the circle of altitude. i 

57 i to finde the Parallaxes of the Moone or any other planet or ftarre,in longitudée.and latitude of the 
eclipticke. 


-§8 . Howto finde when the eclipfe of the Sunne hall bee. 


59 Another manerto finde out the Parallaxes in longitude and latitude afwell in the Sun, as the Moone. 
60. To finde the latitude of the Moone. 

61 Howmuch ofthe Sunne hall be darkened. 

62 - How long the eclipfe of the Sunne fnall endure. 

63 Ofthe eclipfe of the Moone,the greatneffe and duration of the fame, . : 
64 prow to get the parallaxis of the Moone aut of the heauens at any houre propofed the latitude knowen 
-. with the longitude and latitude of the Moone. ae 
65 Toknowethe greateft or horizontall Parallazis ofthe Moone when flee is to be feene, 


.66 ‘The longitude and latitude of the two ftarres giuen him ro know the diftance between them. 


67 How thediftance of any two ftarres vnknowen may be had. 
68. Toknowe howe long the tayle of 2 Comet is. 
69 . Another way to fearch the diftantes of ftarres one from another. 
70. Thelongitude and latitude of two fares giuen to getthe angle of ftation of one from another, 
71 ‘Toknowe whether three ftarres or cities'be in one greatcitcle, 
72. "Thatthe tayle of a comet extendeth it felfe directly from the Sun,and how you may trie it. 
To know what point ofthe heauen is inthe merid.of any place at any inftant propofed, and what it - 
is acloke in any orher countrie. 
74, How to direéta thip by the ftarresin any voyage. © 
To make.an horizontal! and South wall diall by the Zewel. 
76 To finde the declination of any wall from the South, ane fitting 2 diall therto. : 
77 How is ea the oblique afcenf.of any deg.of the x odiack,or of any ftar,the difference of a{cenfion 
not regarded. : 
78 The oblique afcention giuen to finde the deg.of the Codiacke coaftending. 
79 Ofthe recourfe Sc revolutions of the yeeres of the world, neceflary in natiuities & direCtions, 
80 Of progreffions and diuifions as they be called. 


The fourth booke of the -Mathematicalllewell containing diners other Aftronomicall — 
propofitions and vfesofthelewell of the authours owne inuentions = 


Cc H A P a te ‘ 
Naditertifement of the authour concerning neceflary inftruments. \ 
2 Howtomakeaninftrument of 3 .ftreightrules better then any compafiés to defetibe any atch with, 
bee his center neuer fo far of. 

The vfe of the former inftrument in drawyng Of any atch. 

Of acertaine fecrete.in diuiding the meridianes of great Inftruments, 

Another fecretefounde by the Authourin deuiding the parallels of great Inftrumenits. 

Of drawing and diuiding the eclipticke line on the mater. . 

B y the ties circle or aZimuth of the Sun or ftarres taken to know what it is a clocke very certainly 
andexadlly. ' Se Se eee: 
8 Bycthelati.of any planet & his diftance from any knowen fixed ftar had, how to get his exact logitude. 
9 Howat all times you may behold on the mater of your Zewel,the whole circumference of the ecliptik ace 

cording to his cituation aboue the horiz, Which bsingeth with it pleafant ylesas follovyeth, . 
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The Table. 


io By the Eclipticke circle conftituted asin the laft chap.how to getthe altitide and ajith of the’ Sang 
orany point of the Eclipticke,and therby alfo ofthe other planets fo they haue no latitude. ; 

11 Bythefameconftitution ofthe Eclipticke circle how to finde his nonage/ grad, with the altitude therof, be 
ing the quantity of the angle made betweene the Eclipticke and the hori(on, } 

iz How by thefame conftitution of the Eclipticke to {ee ail the circles of pofition liuely on the Jewell and 
what deg,of the Zodiacke is in any of them. 

13 How by the fame conftitution of the Eclipticke citcle to fet a figure very fenfibly and apparantly. 

14 Howto fera Figure withmore pleafure and eafe,the laft chap.wel ynderftood,fo that you may behold 
your whole 12,houfes in theirbeyng alcogether on your Jewel. 

15. Howbythe 11.chap.to get the altitude of the nonage/grad.more readily then there is exprefled. 

16 How toplacethe Ecliptitke aboue the Finiter after another fort then is thewed in the 9.chap. and in the 
fame conftitution to find out cuery needful cizcle wherby moft excellent conclufions are to be performed, 

17 How by theconftitution of the 16.chap.to get both the altitude and a¢imuth of the Sun or any point 
of the Eclipticke or of any other planet or fkarre how much foeuer they shalbe in latitude, 

18 How by the conftiturion of the Eclipticke asin the 16.chap.ro get the longit.and latitude of any ftarre 
ot planet,thatis to be feene in theskie:and therby alfo his right afcenfion and declination. 4 

19 ‘Thelatitude and asimuth of the Sun or any planet or ftarre being taken, howe bythe conftitution of 
the i6.chap.to get their exacte longitude. 

20 How to getthe true and exact azimuth of any comet, planet,or ftarre vnknowne. : 

21 The moone fhining on any Sun diall,to knowy in the night whatitis a clocke very {peedily by helpe of 
the Jewel. é 

22° A fpeedy way to know what itis a clocke by the ftarres,without taking theiralticude, 

23 Thevfeofthe 3.tables comprehended in the 2.Figure of the 2.booke 1 3.chap. 


The s.boske of the Marhematscal lewell, teaching moft plainly to performe on the 
Jewell the whole art of (pherical trianglesana may be called the key of 
the knowledge of the {pbeare. 


: CHAP. 1, 
F the expofition of a Sinicall quadrant, and al things thereto appertayning. 

O 2 Ofcertaine definitions needful tothe better vnderftanding of this woorke. 

3 Ofcertain Theoremes needful to be premifed for the better ynderftanding of this my prefent work 
of {phericall triangles. ; 

4 Ifofaright angled (pherical triangle two fides thalbe knowne,how to get the quantity of the third fide, 
and the other 2.angles. 

5 The declitiation of the Sun,moone,or any other planet or ftarre from the Equinotiall ginen together 
with the latitude of the countrey,how. by the 4.chap.to get the amplitude the difference of afcenfion, the 
oblique afcenfion and the diurnall arch of any of them, 

6. To performe the 4.chap.on the ewe by another maner of working. 

3 Toperforme thefame by the Jewellafter a third manner, 

8 The quantity of thelongeft day in any countrey giuen,to now the latit,& in what climat the fame is, 

| Ione fide of aright angled {pherical triangle with ome of the two angles not right bee giuen,howe te 
fynd the other two fides and angle. 

10. Ifyou would make an hori(ontall or vertical dial to any ¢ountrey,how by this laft chap.to fynd what 
number of deg.euery houres {pace containeth. 

11 Ifthe 3.fides of any (pherical triangle whatfoeuer thalbe giuen,to fynd the quantity of euery of hys 35 
angles. 

12: Phe declination of the Sunne giuen at anye time together with her altitude aboue the horifon how by 
meane of the 1.1.chap.to get what houre and minute it is,and in what asimuth the Sun then is. 

43. -Ifof afpherical triangle 2.fides containing any one knoveneangle fhalbe giuen how to fynd the other 
fide and angles. 

14 Howbythehelpe ofthe 13-.chap.to know the height of the Sun at any houre ahd min. ptopofed in the 
whole yeerejand alfoin what aZimutth he is. 

45 Ioan. Regismon,lib.r.cap.s1 ie lib.4.cap.29.propofeth and faieth that the knowing of two fides of a triangle 
not right angled with one angle fubrended by one cf thofe fides,canot ferue to get the other fide & angles. 

16 The a?imuth of the Sunne given or‘taken at any time by the inftrument with his declination, howe by 
helps of the 15 .chap.to know what height the Sun is of,and what it is a ¢locke. 

17 fof any (phericall triangle not right angled,2.angles fhalbe giuen withthe fide lying betweene thofe 

«~» angles orelsthe fide {ubrending one of them,how to get the other two fides and3.angle, 

18 How by help of the 17.chap.to make any declining diall,that is to fay adialltoany wall shouldsing of 
bending from the ful beholding of the South, 

%9 © How to let downe a perpendiculer.arch from any angle of a knowne {pherical triangle vnto his bafe of 
fubtending fide,and to know the quantity of the fame perpendiculerand of the partes wherinto hee de- 
nideth the bafe. ; 

20 Todoc the fame after another maner of working,yea though one of the other 2.angles,and one of the 

other 2.fidesof the triangle were vnknowne. 

21 If2.great circles of the {pheare croffe one another,making a knowne angle howe to get the perpendi~ 
culerarch falling from any point affigned of the one circle ynto the circumference of the other, together 
with the arch of the fame circle betweene the perpendiculer and the crofsing. 

23% How by helpe of the 21,chap.to know boththe height of the cocke toanye declining dial, and aoe 
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_ 26 How rtofind the angles of the poles eleuation, 


The Table. 


_ auch he mult be placed byas from the perpendiculer which I cal his deflexion. p 
23 _ Ina right angled fpherical triangle where onc ef the angles thal chaunce to be but certaine minutesasit 
oft happeneth,how to get the fide {ubtending that angle precifely notwithftanding. ; 
24 Ifthe 3.angles of aright angled {phericall triangle shal be giuen how to get the quantity of the 3. fides 

v nknowne, 

25 . If by the croffe ftaffe or other inftrument you fhall take thé true diftance of any planet,comet, or ftarre 
ynknowne from two known ftarres,how by the helpe of this my worke of fpherical pice fare to get the 
longitude and latitude in the Zodiacke of the fame planet,comet, or ftarre, and alfo his declination and 
right a{cenfion:and what you had needeto doin all (pherical queftions. a 


(~) 


The6,booke of the Mathematical lewell, hewing the Theoricall reafon.gronnd, 
and making of all dialles. 
CHAP«ot. 
certaine preambles to be noted in ynderftanding this worke following. 
2 Ofthe dyftinGion of dials into2 kinds, Initrumentall and {pherical, 
3 Ofthe definition and deriuation of dials,and the ground of them all; 
4 VWVhatthecocke or Gnomon of entry diall is, 8 by what reafon they giuethe erue thade tothe diall. 
§ » Of the diuifion of horizons,and efpecially into 3.forcs. : 
6 Ofthe diuifion of al dials into 3.forts,& why they make thew of greater diuerfiry then thereis, 

7 Howto make the firft kind of dial to the Equino@ial horizon, that is,where one of the polesis Zenith, 
8 How tomake the fecondkind of dial to a right horizon,that is, where the Equino@ial cutteth the Ze- 
nith,together with the ground and reafon ef all dialles to any right horizon. 

9 Howto make the third kind of diall to an oblique horizon,which they commonly cal an horizon dial, & 

that very cafily. . 
19 Howto make a dial to a perpendiculer wal beholding the fouth, called of fome authors Horologium verticas 
11 Tomakea dial toa ful North wall. Ms 
1z Howtomakea dial to an Eaft wal. 
13 Howto makea dialltoa VVett wall. 
14 Of declining walles and what circles of the (pheare they reprefent. 
3§ Howto know the {cituation of any wall,and to find how much he declineth. 
36 Howby thedechnation of any wall known tofinde his elevation with his an gle of deflexion. 
317 Toperforme thelaft chap. a fecond way by the 6.chap.of (pherical triangles. 
18 ‘To performe the famea third way. : 
19 Howto makea dial to any declining wall refpecting the South, 
20 Howtomake a diallcoany declining wal re{pecting the North. 
21, How to order dialles that decline very farre Eaftand VVelt. 
22  Ofwalles reclining and inclining,and of the diuerfity ofthem. 
23 Howrtotake thereclination orinclinatian of any wal or flat,together with his declination if any be. © 
24 Howto make a dial to a Southor North reclinj : 


ng oninclining wal,banke or flat. 
25 - Howto make a diall to an Eaft and V Velt,wall,banke,or flat,reclining or inclining. 


é ing 9 dialles ,deflexion,, |and meridians afcenfion to any recly= 
ning or inclining wali declining. ; 
27. Howto perform the lait chap. by {pherical triangles very eafily & with 
23° The angles of reclination declination, eleuation,deflexion, and afcenfio 
. the diall to areclining wal,banke or flat declining, 
29 ‘Ofinclining diallesdeclining. =, aptigh 
3° Howto know in what countrey any declining,reclining or inclining dial woulde, ‘orof right thoulde 
Kee asan BonFOn ats ane to make wm thew the houres of the fame place together with'yours, 
3* “Ow to place a flatreprefenting the horizon of any.countrey,city or i i 
to the bi gnude and aan of the fame. ne ae 
32. Loperforme the fame by {phericall triangles, 


33_ Todefcribe al maner of declining dials. & alto th Eaftand VV. ini inclining: ‘ 
_;Aure then yet hath bin hewed veitiaie forcknowing cai oAcaion oe eee 


| in <hewed, withc wing theangles of eleuation and deflexion. 

34, Toreduceal reclining and inclining flats declining ynro Eaft & VVekt reclining & inclining Alattes to 
_ fomé one latitude or other,and thereby moftcafily to makedials. Pt on : 
35 “‘Todoe the fame fomewhat eafier. 


36... Toperformethe 3 1.chap.mare eafily or at the leaft more pleafingly. ) 


37 Amof ealie and briefe way to reduce al reclining & inclining flats declining vnto Eaft and VVelt,re« 


~_,clining flatsto a new latitude otherwife then in the 34.8¢.3 i i i 
38: A briefnete how Eaft & VVelt reclining or Dedidierent ee ae 


; inclining dialles are to be made 2.feueral wayes. 

3 Cee a dial to any Eaft or VVeft, reclining or inclining bate by helpe of {phericall triangles 

W ecltvengles and eafily to make al manner ofreclinin 8 flats declining by the Jeweland help of iphe= 

41° Toknowin what longitude and latitude,our herizoa,or anye Clini 
-Propoled,ox els any circle of pofition propoled, ts : seine eee nt “ 


great pleafure and profite, 
n had asbefore, howe to make 
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. fivasipol eal 
An Index or Table direGing any man ynto fuch places in ris sere ihe 
the termes hereafter following,are defined and expounded. The fir number fign 


the booke,the fecond the chapter: i 
; a : Lines fpirall,Idem. Pole Nadir.6.1. 
* r, Defirens Epleslion Idem. . Long sete “eed Quadran t. ae 
Angle right,tharp or blat, Direé&.Idem. re sicher ae. Quadrant Sipicak arial 
gs aes Tit ore Latitude of planéts.1. 10. Quadrantes bale a 
Arch. [.0.& at Degree.3.1. #'Longit, ofteainaty rors (o¥dean, 
Axtree of the world, 1-3- Declination ofthe Sun or Wusiiats GEESE din R : 
series ee io, Barthigec Sites Sis Longitude len care +33. Right aftcnhoni algae 
Antarticke circle, 1.5. Differéce of afcenfid. 3.13 ae an Theat 57% 
masons thot ganas ap AR ibesindd water: Retrograde.1.13. 
Almicantares/1.8.6 2.18 DireGion. 3.49. Limbe of the Jewel.2.16.  Reete.Idem. d2.18 
Apogeon,t.13- Dimisfion. 3.49. fe o. Latit. of the moone. 3.60 Rule.2.16.and 2.13. 
fone Ideras purcion cptagHl 5 Latstude vifa & vera.3.62. Right horizon.3-7. 
Abfis.Idem. Diameters of the earth, fit nestesee Recourle.3.79. 
Equinoétial of the {phere. ee eps eat thy 3° ; M Reuolutions.Idem. 
1.4e ; -_ Diuifions.3.80.4 dinwatite:t a: Right Sine.5.1. : 
etatiath parte of the Diall.6.2. ie Grea he Reclining wallesi6rv7: 
worlde. 1.2. Declining walles.6.14. . Aézeidtan ord 290804; 46: Recliaanion.6123. 
Acquans. 1.13. Declinatio li ae Motion of the firftemo- Ss 
Aequinodtium.1.4+ Deflexion.6.16.& +27: venta Spiral lines.1.0 
Aftrolabe.2.16. sty Medius motus.1.1 3. Semidiameter. 1.0. 
Eguinoétial of the Mater, Elements.1.2. i mrctigios Square. Idem. 
2019 Elemental part.Idem. “Meridi. of the mater.2.19. Speeres of planets, 1.2 
aor ems Fedor f the pla- Meridian altit.2.16¢ 3.29 Spheare.1.3. 
A €X. 2.214 Excentricitye of the P Mrikaen cute gito: sehen Sulieel sive 
Altitude.3.1. nets.1.13. Meridian line: 7194: Solfissura hybernum. SP 
Equinoctials height. 3.7. Ecliptick me raece: Ss Meridians afcenfion.6.26 Signes of the Codiack. 1. 
Afcenfion. 3.10. Eclipie of the omeene Motus vifss & verus.3.62, Seconds.Idem. 
Amplitude. 3-20. sing Eslipleof the moone.idé. Mediatio cali.3.11. Speere.1.9. 
Acronical rifling & fetting Ejeyation of a wal.6.16. N Stacionary.1.13. 
of ftarres.3.26. a F Nadir.1.8. South horizons.z.21. 
Angle of the earth. 3.30. Flat.1.0. North horizons.2.21, South fighes, 2.23. : 
Ahead nen” | Nawhgnepasn Sim gret dango 
2364.9. tnitor.2.18. Heine ; g sAs1 20 
sbese, es Finitor to the latitude.2.19 ie ama 3+53+ rp Pe ma 
line.6.2 iS G icke.2.1, Syne.§.t. . + 
a line pexpediculersidé General horizons. 2.6. Obligne afcenfion.3.10.° Syne totall.Idem, & 
: (oe Ground line.1. = 5 Oblique afcending fignes, Sinus rectus & wae $i? 
Circle.1. 0. Great circle of the fphere. ick exppemencels Hg és 
nter.Idem. cx . orizons.6.<, pheri igle.5,2. 
he Sai Kade on circles, axetree and isa Atcha ee Spherical triangle. Idem. 
Circumference.i.0. polesIdem. Subtending fide.Idem. 
Cofmography.1.1. Geography.1.1. Parallel lines.3, 0. sbi 
Corography.1.1. Globe.1.3. Point.1.0;° Song tues +0. 
Colures.1.4. . H Perpendiculer, 1. Topography,1.1, 
Carecét. of the fignes.1.6, Horizon.1.4. Poles oftheworld.1.3, Triangle. te 
Circles of ftation, 1.8. Houre lines.1 “Jo Parallels of declinatid. 1 7 ‘Tropicks of o5 yp. 1.5. 
Circles of pofition. 1.8.8 Hori. relusér ebliguus.2419 Poles ofthe horiZon.1, $, Thirds. 1.6 
3-44. Houre lines of the Mater, Proper motion of the heoricke.1.73.& 2,13. 
Caracters of the planets, 2.19. i fpheares.1.9, 16, 
1610. Heliacall rifing & fetting Parallelles of Cofinogra- Tropic, of the marer.2,19» 
Capus dracenis,1.10. of ftarres.3.26. phy.t.11, & 3.235 V&VV. 
Cauda draconits. 2.10. Horofcope.3.42. Perigeon.1.13. VVorld.1,2. 
Climates.1,11.8 3.23, Houfes of afigure.3.4.6. E 


b Playne (pheare.2.16. VVinter Solftice. 1.5. 
Culmination.3.30. & 3- Horizontal parallax.3.5 6 


Parallelles of the mater,2., ¥ tical poiar.1.8, 
¥t. Horizons poles.6.1. ep 19, Verus motus,¥.1 36 
Cardines.3.34. Horizon reffus,Equinéctsalis, Pole circles of the mater,2, : 
(Corinto vifa & vive.3.62, sbliquus.6.5, 19. _ Zodiacke.1.4. 
Comet. 3.72. I Planetary houres. 3.23, Zodiacks bredth.7.6. 
Complement.5.1. 


Imum Celi, 3°30. 
Including fide.s .2, 
Joclining walles.6.22. 
Inclination.6.2 3, 


: : ich. 1.8 
Palallaxis of altit.3.56, Zenit : 
Parallax.of longitude and Zones.1-1T. 


Colmicalrifing, 3.26, | 
D: latitude. 3.57. mt 5 ofthe Reete, 


Diameter.1.0, 


Progresfions.3. 80. crete 
Degr.of the Zodiack.1.6, Perpendiculeratch-s.2, Zenith ling of the Reete,2, 
Difference of longit.1.12 Line.1 0. Primurs mobile.1.9, 39 
Deferentes Apozeen ox Exe Lines Parallel Idem, Pole Zenith.6,1 
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‘Ofcertainie fupplies for thebetter finifhing of the figure of the Iewell 
| joyned to this booke, and firft for ‘the Mater and bis Limbe. . 












































; Ou fee thatin the vndermoft halfe A D B of the verermoft {pace of thé Maters Limbe,there are certayne 
great blacke numbers feruing indeede to the houres of the night,the very lke muit you fer in the other 
'“* halfe A C B in redde inke to ferue the day houres, then in the middlemoft {pace of the Limb, which you 
fee numbred from the Equino@tial C D ending at either pole in 90.1 would haue you fet the like numbersin 
redde ynke beginning from either pole and ending at the Equinoct.C D with 90.So much for the Limbs, 

Now forthe Mater I would haueyou with a penor penfil,dc very good ynke or colour,make euery 3.me- 
ridian counted on ech way from the axetree line fo much bigger.that they might eafily befeen from the reft, 
which is done for eafe of memory & {peedy nabring them.But on this conditions, that thofe aboue the axtree 
line towards C bedone with red ynk or colour,the other with black.So much for the mare?.the reft you may 
learn in the 2.book 3.chap.but that I would haue the Figures of the houre circles feruing to the day,and the 
caracters of the South fignes to bered,the reft blacke:and if you doe guild the tropicks; pole circles,axetree, 
Eclipticke and Equino@.line,then would the {pheare fhewin kinde. “ eae 

; ¢ ; Nowfor the Reete. ‘. . 

F Irftread ouer the 2.booke 6.8.& 9.chap.then would I haue the fouth half of the zodiack cara@tered. and 
niibred with red ynke, & likewife the fouth ftarres a litle Madowed,& their names. written in red,the reft 
al in black,As for cutting out of the reere it is taught in the {aid 9.chap.or rather the 4.book 1, chap. 

‘ Of the Theoricke or Calender. I . 
O faue the making of a feueral print,I haue placed the circles & diuifions of the Theoricke on the our 
fide of the reere,and areto be cit off from the reerein the circle AB C D defcribed,as yourfée through the 
iniddeft ofthe innermoft graduation onely touching the extreames of the zodiack € and D,And ther 
in write the monethes and dayes of the whole yeere as I haue begunne with lanuary, and the:names of the 
fignes as I haue begun with Aries; alfo the faints daies or names asin the 2.booke is shewed,which done cla 
it ny er eae of the Jewel,fo that the centre agree thereto, and-within it youmay place what deuile yee 
you beft. «! 

Laftly, wherefoeuer I haue committed any fault by flip of knife for want of handineffle, beeing that thefe 
were the firft that euer I cut,[ muft requeft youta.amend itwith your pen,and ailure your felfe if you handle 
this paper inftrument wel in the pafting that heretch not.and take care in the cutting out of the branches 8 
barres,be wil ferue you a long time to betrer vfe then one of mettall, beeing charily kepte,if yots get very fine 
paftboord made of purpofe,and then {pred your pafte very fine thereon, & quickly laying onthis picture 8¢ 
clappe it ftreight intoa prefle before it, bee thorowe wette with the pafte, fo maye you keepe it trom ret 
ching. I would with youto make experience by fome other peece of paper of like bignes fit before youvée- 
ture your picture. ‘ 


Faultes efcaped 


Age 2. line 4.2.forD N readé'N ,pag.2. line $2. fer D E B teade DE jpag. 1 0.line 34.for my Tewel redde on my Tewel, pag. 
11.line 23 .fer D E read nothing,p.13,1.4.for vx .M A.read in A,p.13,1.5 for M A readin. Ap. 1321.9 farfrom read 
for,p. 16.1.7. for 108.read 180.p.2011, 2.4. for fir read fiftsp.2 1.1.30 forone of the Limb read en the Limbe,p.24.1.3.0% 
for line leuel read line of lewel.pag.27.L4.7.for 60.0ut of 60~sread then taking 38 peut of 607 sf4.2.9.1.5 3. in the centre read 
the centre,pag,32.1.21.,for oblique afcenf.read cblique defcenfion,p.3 § 4 ifor anda halfe the reade and halfe rhe: p.35.144.fer 
layd the deger. lay tae deg. p. 38.1.8 for diftdce from r,diftar from:p.3 8.0.1 9.for burthe Finit.r but mone the Finit, p.4.4.1.27.fop 
point found,r.peint:p.4.5 lin, 15. for of the 12. henjes,r,of the rz boufe.p.4.9.l.t4efor 7 .of the clockr.7.of the cieske‘p.4g.l, pa 
for upwards 20. deg.r.upwards 90.deg-po4.9 ol. 38 .for of the limb onthe r.enthe lymb of the:p.§ 1.1.9,for which luminarses which 
the lumsnaries:p, 5 tol.5 1 for I would needs,r.example,dre.p.5 1.1.5 9.for bis muftr. this muff: p.5 2.for TH G of the ©) r.T Gof 
the ©: p-5 3.1.32.f0r§ 3 .almof 1,35 .almoft:p.§ 4.1.3 6.for Sunne r.finme:p.5 8.14 for with she dift. read which isthe disp. 
58.1.8 .forM rr.inT:p.6 9.1.2 3 for thence from the r.thence on the:p,7 2.1.40. for shewing herr sheweth her:p. 7 2.for the al= 
tit.and a(im.r.the latitude and ax_im.p.76.1.4.0.fer in eucry 90.deg.7,in enery parte 90,deg. p.7 Tol. 34.crosfing M A recrof= 
fing in Asp, 79.1.1 forG D or Mr.G Do V Mip.8 1.16 for ( B knowner, C B unknownse:p.87.1,22.ferto be A K.rea. g 
AK: p.870l.29.for in A,fromr.in AA,fromip.8 7.1.5 2.0f the faid r, or of the faid:p. 8.1.24, for andthe 7Eyt.and the pele 
3 750-9 3+0.5 6 .for yet knowne r.yea knowing :pag.104.1.4.9.for lewell er, wseridian r,lewell our meridiansp,107 1.3 3.for A 
plumbe for the flat readeA,plumbe from theflatte:pag.109.lyne 1.9. fer thiscomplement reaie his complamentpag, V1 Pelt1 8 .for : 
placer,plat:p.1-4.1.1.2 2.for 4 KC r.A KG:pd,1 1 1.18,24.5 § deg.r.5 6.deg.pag. 11 2 for delination of iniclinsng dials re= 
elining read declination of inclining dials declining. (49.1.1 9.is.29.for ‘Baluinus read Balbinus, : 


re Gentle Reader,take a litle paynesto.amend thefe {mal faults which I wold aduertifé you todo before you 
read the booke. Though the fence of the matter and the figures explaning the meaning would,{ know,haue 
caufed the learned to efpie thefe faults eafily:yet for eafe of the yoag learner, I haue taken this paines to fheyy 
them downe: note thatin numbring the lines for thefe faults I haueneuer accounted the title of any ak 
Note alfo that a little before che impresfion I left 2 chapters out at the beginning of the 2 .book;& therforé 
you fhall find in the reft of the bookes,the 2.book 20.chap.auouched when itis meantnow the-18, and the 
az.when itis the 19.6¢ fo of the reft,which I though good to warne you of, 









Thefirfthooke ofthe Mathemati- 


call Tewel:{et foorth by lohn Blagraue of Reading,Gentleman, 
Conteineth very needfull Geometricall principles, which may be called 


therules of the compafie:itcontaincth alfo after thar, the principles and Rudiments of 


Aftronomieand Cofmographie, ferdowne asthe firft footefteppe forthe 


ynlcarned which Laduertife the learned to paffe ouer. 


Ofcertaine Deffinitzons Geometricall. 


N OWING how 
needfull & {peedes 
fulliris as well to 
the making of this 
Jewel, as alfo in dy=- 
alling and all other 
Mechanicall wor- 
king of Mathema- 
tical deuifes to haue 
ja handines & dex- 
teritie in the vfe of 
the rule and com- 
pafle : for contri- 
uing and difpoling ot angles, ineaments,and inuen- 
tions to eucrie purpofe and conclufion: therefore 
for thofe that’haue not beene elfewhere ftudied in 
Geometrie , I could not choofe but fet downe thefe 
principles and conclufions following , thatthe fe- 
queale of my booke mightbe the better ynderftood 
and practifed. 

1 A point isa pricke indiuifible or rather imagined, 
or that hath neither length nor bredth. 

2 A line is a length without bredth whofe ex- 
treames are two points. 

3 A Superficies or flatis the vppermoft face of any 
thing, a bredth without thickneffe and bounded 
with a line orlines. 

4 Anangleisthe touching of two lines not lying 
in oneftreight line. 

5 A perpendiculer or plum line, is a line lighting on 
ancther line,making therewith two equal angles,on 
ech fide one : which are called right angles. And the 
lise whereon the perpendiculer lighteth is called the 
ground line. 

6 Ananglelefle then a right angleis called a fiarp 
angleand that whichis greater then a right angle, 1s 
called a blunt angle. 

7 Thofe lines are called parallell lines whether 
they be ftreight or crooked which are drawne ech 
where of like widzh ; and being dtrawne foorth infi- 
nitely will neuer meete, 

8 A fpirall line is a line reprefenting manie circu- 
ler paralels and yet is but one onely line of fome cal- 
Jed a wormeline. 

9 Aciele is made by the renolution of a ftreight 
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Jine.his one end remaining fixed: of circles the ring is called the circumference : the prike 
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tre: and any ftreight et 


line crofling the cen- 
treis.called the diame= 
tre; and halfe that the 


femidiametre : any o= ' 


ther line ina circle is 
called acord, and the 
portions of the cir- 
cumferéce anfwerin 
thofe cords, arc calle 
arches.' ai78~ 4 
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f a The Mathewsaticall lewel. x. Booke. 


when'a tine doth onely touch a circle. 
i a1 Atryangleisa flat of three fides, 
a2 Afqnate isa flat of foure equall fides,and foure right angles. 
. 43 Along fquareis a flatte of toure right angles the fides ynequall. 
14. Alofeingis a flatte of foure equall fides whofe oppolite angles be alfo equal. ; a 
Diuerfe other fuperficiall figures there are as well regulare as irregulare vppon whofe definitions it were fuperflneus for 
meto ftande, fince { entend ro entreate of Geomatrie no farther then is requifite to the vnderftanding of this worke of.the 


Jewel, f 

The firft conclufion. 
How teere® a perpendiculer uppon any point of agroundline afsigned : and thereby te make a right angle. 
Or example I would erect a perpendiculer on the point C. of the ground- 

fk line A.B, which to do I open my compafie to a reafonable {cantlet at a ven- ~f 
A ture and make therewith two notes vz.D andE inthe groundline A B.ech 
of alike diftance from C. which done my compaffe I open to a bigger widenes 
ata yenture, and ferting one foorein D.I make a circle or draw an arch aboue 
the line A B ouer the point C. likewife the compafle vnflirred and one foote pla- 
ced inE. there draw another circle or arch crofsing the firft aboue C yz.in the 


point F. faftly drawing the line: F C you haue your defire vz. F C perpendiculer rN 
to AB.and the angles# C BandF C A bothright angles by the fitt definition. 










*y 


oF 2. Conclufion. 
To make aright angle another way and eafier. 


Ou hall draw a groundline'videlizet A B then opening the com= 
' paffe to any reafonable {cantlet make thereon a femicircle vz, C E 
D. Now take this for a gencrall rule, and note ic well, for it will 
ftand youin great fteade to many purpofes, that any two lines meeting 
rE in the circumference of acircle iffuing from the ends of his diametre do 
Hl makea right angle,as in this figure any of the angles marked with E are 
right angles : itis demontftrated in Euclide lib. 3 .propof.30. 





Conclufion. 
Te deuide any fireight line or arch of a eircle tuto tye equall parts 
; verte fpeedilie. 

Et there be propofed the line AB orthe arch AE B to be equally 

diuided:; vpon-thextreames of either of thefe vz. A and B.I pitch my 

compaffe opened to {ome ordinarie fcantlet, and on thofe two cen~ “ yt 
tres A and B. J make two circles or arches crofsing at C aboue A B and < BD 
D below,then drawing the line C D,it shall equally diuide both the line 
A.B inthe point F,. andthe arch AE Bin E. 

U) 





A 


4 Conclufion, 


Fron a point propofed to draw 4 perpendiculer te any groundlines 


: ee H bethe point propofed and A B the groundline, fet one foote of your compaffe im 
Hand extend the other fomwhat beyond the groundline vz. to E,and therewith on 
‘ the centre H make thearch A E B, cutting the groundline A B inthe points A and B: 
then making A and Bicentres, you shall by the 3..Conclufion deuide the line A B into e- 

-guall parts in F:Jaftly drawing the linc H Fthe fame is your perpendiculer defired, 


5 Conclufion. 
From a point proposed to draw a perpendiculer to any greundline a redier way where 
‘ the groundline lacketh length, 

Of example let there be propofed the plaine D EG whether it be a boorde, ftone or 
plate, dcc. and that from N being apoint therein propofed,I would draw a perpendi-- 
* ‘culer to.the groundline DE, Now becaufe this perpendiculer will-light fo neere the 
point E beingtheextreame \ 
of this plaine,thatI cannot - 
worke it by the third con- 
clufion, you shall therefore 
from D N draw aftreight 
line crofsing-the ground- 
line D E-byas any where at 
auécure fomwhat towards 
D yz.in O, and on the mids 
deft of N O.yz.on the cen- 
tre A,defcribe a femicircle 
towardsE according to the 
femidiametre AN or A O 
which fhal cut the ground=- 
line D E B in K,the draw- 
ing the line N Kit mutte 
needs be your perpendicu- 
ler defired by the 2.conclufione 


ae 


$ 





6 Coneluf. 








=. whereby you may gather, that except two of the lines propofed be longer = 


The Mathematicall ewe, te Berke. 
6 Conclufion. 


From thextreame or end of « grouudline to draw a berpendieuler verie exfily where the 


fame groundline cannot be extended, ee 3 

T happeneth often in making of quadrants.and other geometricall operations that we are dritien eu 

gle to erecta perpendiculcr, either to make or trie the iquare angle truely , 

K being thextreame of K D. f would erecta perpendiculer , here you {ee 

‘Wherefore you shall open your compatfe to any reafonable {eantler whatfoe 

within your figure where you thinke good yz; to A.and onthe centre A acc 

cle or a porcion bigger then a femicircle, d¢ where this circle cutteth D I vz. 

A extending itfelfe infinitely beyond A and it fhall cut the faid circle on the 
necefsitic it muft be the perpendiculerdefired by the 2.conclufion, 


en from a very afi- 
asfor example in this quadrant D E C. From 
no roome left to worke by the fir conclufion = 
uer, and fetting one footein K extend the other 
ording to the {emediametre A K defcribe a cir= 
at O thenfe Jay a ruleon A.and draw the line O 
otherlide in N, Laftly draw the line NK and of 


7 Conclufion. | 

To do the fame more redily another way with once opening of your com paffe. 
Dmit that ypon thextreame ot point E of the groundline D E.L-wouldere&a 
pafie to any reafonable (cantletand therewith on the centre E.f defcribe an arch fomwhat bigger then a quadrantyz H 
I.cutting thé groundline A & in D.then on the centre D with the quantity DE 


-Imake an arch crofsing H 1.inB,& on the 
€cnters D and B. the compaffe ftyll vnftyrred,I drawet wo other arches crofsing without the arche H Tin G. then I draw the 
line G E which deuideth the arch D B in halfe, as well as rhe 3.conclufion yz.in F.Laftly on the centre F(the compafie remai- 


ning atthe firft width yz. the width D E) Idrawan arch crofsing the arch H I. beyond B inthe point C.and fo drawinga 
line from E to C the fame is your perpendiculer defired, 

Notethat the arch D FB C. is the iuft quadrant of a circle deuided into three equal {paces by the points F and B.eche fpace 
being 30.degrees {uch asthe quadrantD C is 90. euerie of which three {paces you may deuide in halfe as you deuided the 
arch D B, then will there be fixe {paces ech 1 5 deg. thus may you with eafe graduate a quadrant. 

You may performe this conclufion another way thus, Ereta Perpendiculer in fome place of the groundline A E bythe 
firft conclufion yz. K L vato which from the point E drawa line parallel by the 8, conclufion the fame fhall be the line C 12 
your defired perpendiculer, Thus you fee how many wayes the Geometer can contrive one thing neither thall any draught fo 
crofie him but he can inuent fome one way or other to performe his defire. Thefe three laf conclufions, efpecially the firtt 
two of them I neuer read them in any booke, butin contriuing of deuifes I hauc beene driven to caft my wits to feekethem 
our, fome will fay to what purpofe are fo many wayes,one is as good as twentie: he is deceiucd greatly, for ava time he shall 
finde that (ome one of thefe shall ferue his torne when ali thereft thal!do no good,as by examples I could herethevw if it were 
material. Alf there is a way by three quantities vz. 3-4. and 5. making a triangle of them by the 9, concltifion the angle 
fabtended by 5. shall bea right angle and diuerfe {uch like. 


8 Conclufion. 


From a point propafedzo draw a line parallel to any line propofed, 
O-drawa line parallel to the line D E propo- 


fed which fhall cur the propofed point A. fer” A 
one foote of your compaflein A and open the 
other to uch width that it make an arch onely tou- 
ching the line D E yz, the arch H.Then keeping the 
compaile at that width on two feuerall points ta- 
ken at auentureinthe line D E yz. D and E. make 
two feueral arches yz. L and N.then drawing aline 
which may be a toucheline to both thofe arches the 
fame fhall cut the propoied point A. and be paral- 
lel to the propofed line D E as you heere lee, 





9 Conelufion. 
Te make a triangle of any three lines propefed, 


Et AB. BC.and C A.be the three lines pro- 
pofed, firft draw aline equallto any one ofthem, as to A B -thenta- ; 

king the quantitie of B C in your compatfle therewith vpon the point B B 

of this fecond Jinedraw an arch laftly, take C A in your compafie,and ma- A 
king the other end A centre deferibe another arch crofsing the firft & where 

~ they croffe fet C.then drawing lines from Cto A &'B your triangle is made 





then the third,therecan be no trian gle made of them, 












10 Conclufion. X al 


To make a fauare of any 
Side ginen, 


1 oh there be propofed 
the fide of a fquare yz. 

A.B. vpon the point B 
erecta perpédiculer equal 
to A B, bythe 1.0r 6.c6- 
clufion yz. B C,then take 
in your compaffe the quar 
Sitie A Bor BC and ma- 
king A&C centres,ther- 
with make two Arches 


<rofsing in D, laftly dsayying the lines D C and D A, Fict. 





us Conclufion, 
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The Mathematicall ewel.  \%. Bookes 
11, Conclufion. 
Te make an angle equall to any angle propofede 
Et there be propofed the angle BA C. now opening my compaffe at auenture & f 


making A thecentre, Idraw an arch cutting the two lines containing the an- 
gle propofed in t 


he points G and H. Then my compafle remaining at the fame B. 
width, draw the like arch vpon the centre F wherein I fet the fpace K L equalltoG 
H.laftly drawing the lines D KF. and E LF. Ihauethe angle D FE-e 


quall tothe 

angle B A C. propofed. : 3 
The (ameis tobe dune afrer another fort: you may by drawing 2 third line as GC 
C make the angle propofeda triangle and thenif by the 9 conclufion you makeanos 
ther triangle equal chereto, the Came fhall haue equati-angles ech to his match to the 


other. 








12 Conclufion. 
To find the very point where a touchline toucheth any circle. 


Raw aline from any point of the touchline A B, vnto the centre of the circle 
D-- E G. and thereon make a femicircle vz.E D C. which fhall cut the touch- By i a Ee ' 
line and the circle in the very touch point vz. D, marke therefore the manic =H ; 


fold yfe of the 2. conclufion. 


. 13 Condlufion. 


To dinide fpeedily and exattly any line nto many equal parts. 
ofed vz. B C.,to be deuided into 16, equall parts which 
tu do, erect hira on the grouncline A fr. perpendiculer or inclining all is onet 
Then draw another line yz.D E, parallel to BC. cutting A F.1u D, this done 
open your compafle to a conuenient {mall {cantlet & 
be therewith beginning from D. marke out 16. equall 
diuifions in the line D E. ending in H, to which you EI 
may fet numbers,then laying a rule on H and C.draw 
foorth theline E C.. rill sccut the groundline A F. in 
the point G. then laying a ruler onthe point G.and e- 
uery ofthe 16, notes in the line D E. draw fo manie 
freight lines iffuing from G. vz. 16.and they shall de= 
uide the lineB C, propofed into 16. equall parts, But 
if you would haueB C, into 40. 60. 100, or more 
' partes then should you fer D E, farther off. 























Ee there be a line prop 





14 Condufion. 


Hop's prepare a triangle t0 be alwayes readte for'de 
exaGly into as many euen parts as shalbe required. 


Irft make youa {cale of as many equall parts as you 
thinke will beft fit (uch purpofes as you pretend,an 
100. equall parts ferued me wel, and will ferueyou 
to deuide a line into any number of equall parts not 
exceeding 100, Then by the g.concluf. make azriangle F D 


ofthree equall fides fo that this (cale be the bafe thereof as you fee A 


uiding of lees 



















BC. whichI did make on a faire boord couered with parchment then ke 
hauing alwayes a rule with acentrehole towards the one end to ride 10 re 
vppon the point A. where mult be a fine pinne or {panith needle ere- IE 
&ed fitto the hole : fo haue youa yerie neceflaricinftrumentmadeto 7° 42 
diuide lines yea of {mall quantitie into as many eq ual parts as you lift. ia 
vas for example,in menfurations & plattings we vfe {mal meafures pro- 30 18 
-portionable to the great.which fome haue called che arte of litle foote> jie 


for which purpofe i haue oftentimes diuided an ynchin 60.parts fom- 4° 
‘gimes more fomtimes leffe as ferued beft my purpofe, which f wil few 
you heere to dothough your (cale be'an hundred:let D E.be the quan- 1m 
titie of an ynch to be {ubdiuided into 60. partse Now therefore I draw 
an ob(cure line from A, to 60. parts of the {cale yz.A F,then I appoint 6 
the quantitie C G. in the {cale equallto D E. and from the point G. 
do I draw another obfcure line parallelto A C. by the 8. canclufion vz. 
GH, which cutteth the fir obfcure line “A F, in the point K. then 8 
drawing the line K L, by the faid 8, conclufion parallel alfo to B C, 
che fame thalbe equall to D E. and ftand readily placedin your trian- 90 
le to be diuided into 60. equall parts like asin the 13. conclufion by 4 
Jaying the rule on A. 8 euery of the aid 60 parts.It were heere far be- 10 
yond my prefent determination to fhewe the infinite commodities of 
thefe two latt figures as wel in fhrinking and ftretching of, platformes 
} and for manifold proportions Geometrical, as alfo in profpectiue. 
15 ‘Conclufion. 
} ake : Another fpeedie way'te dinide a line inte many equall parts, 
Fo example I will deuide thelineB C. mectionenin the 13 Ailaiian dace a equal 


walrd two 
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1 parts'another way, Which tode | 
Jong parallels vpon thextreames of B C. yz-A BG and D C E.then opening my compafie toareafonable - 
; ; fcantlet 
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{cantlet L.marke out 15: equall parts in ech of thofe 
rallels beginning fromthe extreames of B C, in the 
one Vpwards, vz. from C to D. in the other downe= 
- wards,vz. from B.to G: and fo number them, which 
done Idrawe 17. narrow parallelsaccording to thofe 
diuifions crofing the line B C.in 15 .places and do di- 
pide the lineB C, into 16. equall partes as you may 


| better fee by this figure then by, many words, 


16 Conclufion. 
The fame a third way and redieft. 


Orthis you muft alwayes haueatable drawne full 
Fs parallel lines being all of equall {paces and fet 
numbersynto them;as for example by thefe,16,pa= 
rallels reddie drawne,l wil.diuide this line K M.which 
is longer then B C. into 12. equall parts , I take the 











quantitie thereof in my compafie & setting one foote ( 

inthe lowe K M , 

parallelC G—— ee ae 4 
{ 


yz.at K.with the other I make an-arch amongft the parallels which cutteth the parallel marked with 12.in the point Me 


then‘drawing'the line K M. croffe.the parallels,the fame is equallto this line K L.propofed and diuided into 12.equal parts: 
‘and if you would haue KM. diuided into butthree parts, recon euery 4. parallels for one, you haue your defire, 


17 , Condufion. 


Any three prickes fet downe bowfocucr, not being in a freight line: howto difertbe acircle that shall cutte them allthrete, 


10 sees G. be the three prickes propofed you fhall fer the one-foote of your 
compafle in the middlemoft prickte-vz. B, and‘extende the other towards the 
farthermoft of the othertwo,fernwhat tore then halfe way befure as.you fee 
here B D. and therewith on the centreB.@eferibe a circle, then the compaffe vnitir- 
red defcribe two other circles qn thécentres A and-C. thatech of them may cutte 
the former circle D. in two places vz. in E, and F. and in G.and H. laftly draws 
ing the lines E F. and G H, where they croffe atk. there js the centre of the circle 
. delired, for ferting one foote of your compafle mM JC.tge other extended to any one 
of the three pricks A B. or C.and therewith « defcribing a circle on the centre Kit 
- Shall cut the reft. 


» 
18 Conclafion. 
Bow to finde the centre of any circle or arch prop ofed, 
Fany circle or arch be propofed make in the circumference thereof three prickes 
Ix auenture as heere you {ee A B, and C, and themby the 17. conclution finding 
the centre of thefe three prickes , the fame shalbe alfo the centre of your circle or 


arch fought for, ? 
> 





19 Conclufion. i 


To make an angle equall to any angle aftigned otherwife then in the 11,concluf 


EtB AH. bethe angle afsigned, then thall you draw the line C D. parallelto A 
B,and C E, parallel to A H.by the8 .conclufion and fo fall you haue wherethe 
linesC D. and C E. do croffe the angle D CE. equall to the angle 8 A H, af- 
figned,as by the 11.conclufion you may make triall. Hereby you thal ground this ge- 
nerall rule which will ftand you diuerfe timesin fteede if you marke it,that all angles 
whofe containing fides are parallel ech ro his mach are equall ech to other,as here the 
angle G ME. isalfo ‘equallto B AH. becaufe MG. is parallel to A B,and ME. G 
to A H.and foisG FH. equallto B A H. the like ts thewed byitheline L K. of the 7. 
conclufion in making of aright angle. This dexteritie in contriuing angles isthe— 
grou nd ofall men(uration and platting. E 








20 Conclufion. 
To dinide eafily avery {mall circle into 
anumber of equall diuifions, 


Ou fhall about your {mall circle 

deferibea very great circle con- 

centricketherto, which great cir- 
cle you may at pleafure diuide into 
what partes you lift with a paire of 
compafies and helpe of the 3.and 7, 
conclufion,which done you fhal (by 
arule laide from the common cen- 
tre of thefe circles to euery part one 
after an other of your great circles) 
diuide thereby the {tal into the like 
parts, not vnlike tothe dividing of 
the ftreight line in the 1 3.conclufion 
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6 Thee Mathematicall lewel. 1. Booke: 
wherefore if you haue alarge circle of ryo foote diametre alwayes reddie diuided into 360, equall parts, and'another inte 


. 365% equall parts, the {ame shall ftand you in great ftead to diuide any circle.of the Jewel or any other aftronomicallinftrus) 
ment, be they neuer fo fmall- aay 


Heere follow the principles and rudiments of Aftron omy | 
4 and Cofmographie with the vuderftanding ofeucriecircleofthe ane? | 
Spheare and their vocables. mat 


| 


} 


, 


What Cofmograpbee. Geographie anadTopographie are. 
Chapter 1. 


<7] O finographie is as much to fay, as the defcription of the world: as well his Aethereall part, as Elemen- | 
5 SH tall, and inthis differeth from Geographie, bicaufe it diftinguifheth the earth by the celeftiall circles on= | 
E> ly :and not by Hilles, Riuers and fuch like i . | 

OVEN Geographie is acerteine forme and imitation of the picture of the earth, and of his chiefelt and | 
Rp kknowen parts, and differeth from Cofmography , becaule it diftinguitheth the earth by hilles, ryuers, 

7 (eas, and, other notable matters, not refpecting the circles of the fj pheare. % | 

‘@ . Topographie called alfo Corographie, is the deferibing of any particular place without relation to 
my the whole, not leaning out the {malleft contents thereof > as ports , townes, {mall ryuers, buildings, | 
houfes, towers, walles, &c, Tis :% 


Of the placing of the fpheares and the diss{ion of the warld. 
, Chapter 2. 


: He world is diuided into two parts: yz. Elementall;and Acthereall. The Elementallis fubie@ to dayly alteration, and — 
] conteineth the 4. elements,the earth, water, ayre, and fire. The Actheriall part, called of the Philofophers Quinta 





ee ee 
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Efintia , doth compaffe the elementall part with his Concauitie, and is an inuariable fubftance alwayes abiding: and con= 


| taineth tenne{peares one compa(sing in another {pherically,as you feein this figure of thofetenne fpeeres , the {peere of 


the Moone, is placed next vs, compa(sing the {peere of the fire. And nextit,the {peere of Mercury, and fo forwards in or~ 
der of Venus, the Sunne, Mars, luppiter, Saturne ; Next thefe immediatly is the ftarrie firmament, then the Chriftallin hea- 
uen, called the ninth fpeere: laftly the 10. {peere called primum Mobile doth comprehend them all: whatfoeuer is beyond is 
the habitacle of God and his ele&:: for their motions lookethe ninth cap, This I {ay after the opinion of old writers though 
Copernicus hath afcribed another order. 


What a [phere or Globe his axtree and poles are. 
Chapter 3. 


Sphere or Globe, is a follide bodie,contained in one Superficies or flatte: in the middeft whereof there is a point called 
Ati centre, from which all lines drawne to the vttermoft Superficies are equall and called his Semidimetientes or Semi- 
diameters, 
The axtree of a Sphere,is his Diametient about which he is mooued: or more plainely,it is aline imagined, pafsing through 
his centre to his circumference, about which his motion is performed. 
The poles of the world, are the two extreames of the axctree, being likewife two points imagined in the heauens: the one 
is called the North pole or pole Articke, andis alwayes (to vs that dwell on this fide of thequinoétiall) aboue the horizon, 
The other called the South pole or pole Antarticke, and is alwayes to vs vnder the horizon as much as the other is aboue. 


Of the fix chiefe great circles ofthe Sphere. 


Chapter 4, 


Ue Horszoncalled alfo in latin Feniter is euery where the circle feparating the yppermoft halfe werld or Hemifj phere from 
the lowermoft, or more plainely it is a great circle of the Sphere whereon from the vertical] point directly ouerhead a 
plum line let downe ftandeth perpendiculer from his centre. 

The Meridian circle of any place, paifeth by the faide verticall pointdire@ly ouer head, and the Polés of the worlde : to 
which when the Sunne commeth, it maketh noone aboue the earth, and midnight ynder the earth, 

The Aequinodtiallis a circle crofsing {quare the meridian, and the axtreeline , lying iuft betweene the poles, in euery pare 
equally diftant from them both : and whenthefunne commeth thereto which is twife eucry yeare it caufeth the day and the 
night to be equall in length through the whole world, and is called Acquino@tium. ' 

The Zodiacke, diuideth the Acquino@tiall in the middeft at Arics and Libra: and licth byas ynto him 23>. degrees,de- 
clining on ech fide towards the poles + and hathin bredth 16. degrees after fome writers: and after others but 12. butall 
the other circles of the Sphere haue no bredch. 

The two Colures are two cyrcles crofsing one another {quare at the poles the one pafsing by f and »*: the otherby Sand 
‘yp limitting the two AequinoCtiall and the two Solftitiall points of the Zodiacke, cs AA Pye 


Of the fower chiefe leffer circles of the Sphere. 
Chapter 5. 


4B Tropicke of Cancer isa circle parallel to the Aequinodtiall diftant from him Northwards 2 35 degrees, his vie is one= 

ly to bound the Ecliptickes greateft declination Northwards: to which when the funne commeth » theday is atthe lon- 

_ geftin our Horizon, which dwell North fromthe Aequinodiall , and the night atthe shorteft, and there the (unne be- 
ginneth to go backe againe, and there {aid to be in his fommer folftice. 

The Tropicke of Capricone isthe like circle bounding theclipticke Southwards : and when the fannecommeththere it 
maketh the fhorteft day and longeft night,and there begins to go backe againe , I fay backe againe in re(pe&t of the parallels 
and lengthening of the day , but.in the Zodiacke he gocth on fill dire&t and forwards euery day one degree, as hereafter Mial 
more manifeftly be ynderftood, and there alfo is the funne {aid to be in our winter folftice. : 

The Articke and Antarticke circles commonly called the pole circles,are likewife parallel to thequinodtial and in every part 
as farre diftant trom the poles as the Eclipticke declineth from thequinoctall yz, 1 33 degrees,and are made by the reuoluti~ 
on of thecliptickes poles: and therefore may well be called pole circles, : . 


Ofthe Zodsacke and his dinifien into degrees and fignes and their caretlers. 
Chapter 6, 


Hat the Zodiacke is, 1 haue thewed in the 4. Chapter,he hath in bredth 12. or 16. de rees is faid: i 

Wh or circle diwiding this bredth in the aniddet quite Peaed, leauing 6. or 8. degrees chat jolie emer 

ag _bredth on ech fide,is called the Eclipt circircle and is commonly vfed in writing for the zodiac, this Ecli ticke is 
diuided into 360. degrees as thequinoétiall is, but then thofe are parted into 12. vz. euery part being 30. deena this 
meanes the whofe bredth of the zodiacke is diuided into 12. fignes, but after another fenfe vz. in refpect of the longitudes of 
fixed ftarres, Comets and fach like: the whole heauens are diuided into 1 2. fignes by circles iffuing from the poles of the 
zodiacke by euery 30.degrees of the Eclipticke, as hereafter shall be more ‘manifeft. ‘The firft figne of the zodiackeis called 
Aries and beginneth in the vernall interfe@tion of theclipticke with thequino€tiall : the reft proceede in order, as followeth: 
Contrarie to the motion of the firft moouer , that is from the Weft towards the Eaft : and thefe be their careers whereby 
they.are written andi knowne. Aries ty Taurus 77 Gemini 95 Cancer SL Leo ny Virgo +: Libram Scorpio é Sagittarius 
‘vp Capricornus xv Aquarius and > Pifces, Theclipticke, thequinodtical & eucrie other great circle of the Spheareis faid to 
contain 360.degrees euery deg. 60,minutes,everie minute 60.feconds,euery fecotid 60.thirds, & fo forwards to the tenthes, 

The materiall figure of the circles of the Sphere before mentioned, you ‘thall haue in the title page at the beginning, 


A farther difcourfe of tbe circles of the Sphere. 
Chapter 7. 
His figure heere being the picture of the material Sph def ditiei i i 
rial Sphere made for com moditie in y{yng doth not altogith re 
[he Sphere celeftiall. For heere you fee’ the Horizon is fet fixed on two pillers, the Sphere with his eae oa a ie 


é pointed 








HE 








SINT 


fei 





































piesitusese 


steistssteteretterrets 


sents 


aistetstatatetatacs 
peeiaiesereseiecesessassgteeras tsierts 


ast 


eisteteat he 
erabssstigeters 


iesgesesatstest= 


antiesssepeteses: 


Sseetaigtsseeresss 


iesesetett 


et 


ote 


petrteristtterts 


g The Mathematical lewel. x. Bookes 


pointed moueable, to bend downe,or to be lift vp. to and from this fixed Horizon, according to theleuation of the polea= 
bouethe fame. Where in trueth, the axtree and poles of the world , and Sphere celeftiall, are fixed for euerin one felfee 
fame place: and never moue,but all the whole Spheare and Spheares. mooue about them. And itis the Horizon that alte— >| 
rech to them continually in every countrie, which is {pecially perceiued Northwards or Southwards. For why ¢ aman 7 
‘cannot go Northwards or Southwards 60. miles but the Horizon altereth a degree of the poles eleuation, either higher or |) 
lower,asinthe 12.Chapter following is more manifeft.And wheras you {ec in this figure one meridian Mobile: which in the 7) 
vie of the material Sphere ferueth the iteede of al the Meridians and parallels commodiouily as itis well knowne tohim thac ) 
ynderitandeth the vfe of the material Sphere,but affure your (elfe the number of the Meridians are infinite agreeable to euery 
{inalleft diuerfitie of fituation.For every feucral countrie,Eaft or Welt,from other but 30.miles,hath a (euerall Meridian, di~ 
ftant halfea degree from the other:and fo round.And al the Meridians meete and croffe at the two poles.as the two Colures | 
do,which,are Meridians alfo ro fome country.But fofe,my penne hath runnea little too large of thele Meridians: for youcan ) 
{carfe fay thac the Sphere hath any Meridian, becaufeitneuer cea(eth turning: the Meridian circle alwaycs cutteth the North 

& South being derived of the latin word Meridies, in Engliththe South. There is no one point of the Spheretarrieth a minute © 
in the South,but turneth continually rounde once euery day: wherefore the Meridians are onely appropriate to the Globe of || 
the earth: whichis fixed immoueable,and beginne from the Iles of Canaria,as in the 12.Chapter. ‘Thefe Meridians are like- | 
wife appointed and imagined fixed in the heauens : and then are called Circuli horarsi, ower circles, Bur thofe felfefame circles” 
imagined & appointed in the Spheare turning dayly about with the Spheare,& all the Speeres celeftial as is faid,are their cir~ 7) 
cles of right afcention, called in latin, circult afcentionis rete and begin from the vernal interfection of thecliptike withthe equi- 7) 
nodtial: thatis,from the beginning of Aries, proceeding towards S5 and foround, and they ferue to as great vie, lumitting 4) 
the obliquitie of the zodiack, and euery point ofthe heauens yniformely : as theMeridians feruc in diftinguifhment of places 
onthe earth. Sothat you fee, thofe circles , which the common fort call Meridians , are of three forts: the firft fixed as 7| 
it were un the globe of the earth, and there called moftaptly Meridians, The {econd fixed in the heauens and there called 9} 
hower circles, although they may there aptly ynough be called Meridians alfo but for diftin@tion fake: the third continual- | 
ly moueable with the celeftiall Speeres ; and there called circles ofright aftention: and all thefe haue one felfefame axtree 9) 
which by the figure of the Jewel you may partly perceiuc. : ; 

W/hereasalfo there are in the figure of the materiall Sphere, before fettothe 6. Chapter, (pecially appointed but fiue pa= " 

rallel circles : as namely thequinotétiall, the two tropicks, and pole circles, I may compare itto a mappe of the world where= | 
an they vie to fet downe but the chiefe cities, leauing out all {mall townes and villages. For you mutt know,that the number 4) 
of parallels are likewile as infinite as the Meridians to be thwaé full from thequinodtiall to ech pole, and every one fer= 
uing to as great vfe as any of thofe fue : as hereafter wilbe fhewedin my bookes following. But yet in the Sphere,they are 
not aptly called parallels, but rather circult or parallells declinationis,that is circles or parallels of declination, for that their office is 7 
to shew the declination of the funne,Moone,or any ftarre,planet, or point of the heauens from thequinoétiall,and arenum=- 7) 
bred from him towards either pole, there ending at go. fo thar looke what parallel curteth at any time the place of the funne, | 
Moone,or any ftarre,the fame counted from thequinodiiall is called his declination: As for example, either tropicke is bur the ) | 
2 3;-parallel and the funne being there is faide to decline 2 35 degrees, either pole circle is but the.66 = parallel ; and fo of the a 
reft, and euenas the funne glides. euery day in the zodiacke one deg. forwards, fo doth he thereby get cuery day anew parale || 
el whereby the dayes arelengthened and thortned, all which premifes you may alfo perceive by the figure of the Jewel, 





Ofother cercles of the Sphere, changeable with enery horizon, as Aximuthes, 
Almicantares ana {uch like. 


Chapter 8. % . 


ed in the laft chapter,do alwayes keeps one felfefame fkate, courfe,and : 
h euery conftitution of the Horizon : of which fort are come] 


lace,but there are yet other circles moueable wit , 
Azimuthes, circles of pofition, circles of ftation, generall horizons ; 
sidians and parallels in forme and fashion, faning they are applied to other purpofes in their fundric vocations , as hereafter 


Te Meridians hower lines,and parallels mention 


and fuch like. But all thefe are not vnliketo the Me- 7) 
will appeare. What the Horizon is hath beene fhewed in the 4,Chapter,but this much farther is to be noted,that whither the _ 
fthe earth, or through the centre , there rifeth no difference in the rifing or fetting of | 


horizon be taken on the baperticies o4 tre | i 
the ftarres and planets, orin any other {phericall practifing, except it bein the moone, or fome comets which are very neere | 


ynto the earth, whichis one moft {trong reafon that the earth is but. asa point or pricke in refpe& of the higher fpheres and | | 
firmament: as for example, the funne being in the Aequinoctium , is manifeftly found to tarry 12-houres abouethe earth, 7) 
and 12.houres vnder, whereas if the earth were notas a pricke in refpect of the {phere of the funne, he muft needs fhine at || 
that time leffe then 12. houres abque the earth , by fo much time as twife the femidiametre ofthe earth (that isat rifing and )} 
fetting) thould hinder him, which by experience is found nothing. Other proofes Geometrical there are,heere impertinent 
to my intention,and of the moft would be little regarded: for hardly will they belecuethat a ftarre(a planet ftarre I meane) z 
Should be 100. times as bigge as the whole earth : and much leffe that euery ordinary flarre flould be fo bigge as the whole || 
earth. Therefore againe to my purpofe: in euery horizon the point direétly ouer heade , called in latine puntlus verticalisis || 
commonly called the Zenith : and the point oppofitethereto , that isto fay, below the earth ynderfooteasit were, called || 
Nadir orto define them more artificially, thefe two!points vz, the Zenith, and Wadir are the poles of the horizon, being go. || 
degrees diftant from every part thereof, euen as is (aid in the 4. the poles of the world are from thequinoétiall. a] 
The Azimuthes called in latin Circuli verticales, yerticall circles, quia omnes tranfeunt per verticem, are great circles of the Sphere, i 
cro(sing all atthe Zenith deniding the Horizon into 360. degrees, as the Meridians do thequinoétiall from the poles of the: | 
world, and are numbred from theaft point of the horizon , yet after fome, the foure quarters are numbred by 90. ending it 
the northand fouth points. | 
The Almicantarathes, called in latin circuli aleitudinum, circles of alitude , are the very like to the parallels of the Sphere be ||} 
ginning from the Horizon, thenfe growing leffe and lefle to nothing at the Zenith, as the parallels do from thequinoctially || 
to either pole. Circles of ftation arethe very azimuthes as fhall appeare in the third booke more at large, Circles of pofition | 
are the like,but crofsing at the two ends of the meridian line of the Horizon,as in the third booke.General Horizons be noe || 
much vnlike to them, as hereafter shalbe Shewed, and fo of the reft: all which will be wonderfull plaine on my Jewel, which | 
hath certaine circles on the Reete performing the vies of them all, onely by altering theirs location, much like aplayer that) 
playeth many parts wich onely chaunging his voice and babite, | 


\ 
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Ofthe motions of the Speere and allthetenne Sphere? 


Chapter 9. 


Makethis diftinction betweene the words Sphere, and Speere : by the Sphere, I meane the materiall Sphere with all his 
appurtenances>ormore plain ely,the whole trame of the world,as wel his celeftial as terreftriall parts,in latin called Sphere, 
By this word Speere I meane the {phere of any feuerall planet, ftarre or motion, in latin called orbis : and hath both a con= 
hex and a concaue {uperficies : yet euery orbisis Sphera, but euery Sphera isnot orbis. This noted, you shall ynderftand that the 
10.Speere called primum Motsle , the firft moouer, docth éontinually whirleabour the worlde » Vppon the axtrees and poles 
of the world,every 24, houres once rousid, without ceafing, being fo appointed by God from the beginning: and allithe hea~ 
nens,and all the nine Speeres are as it were perforce rapt and caryed about therewith euery 24.houres,from the Eaft to the 
‘Weft, and fo to Eaft againe,by the onely violence of the fame tenth {phere, called raptum primum Mobihs, Now the moft part, 
and efpecially the vnlearned, {ecing this dayly motion in the funne, do thinkethat he goeth it of himf{elfe: whereas both he 
and alithe other planets, {tarres, and Speeres go a quite contrarie courfe (but a farre flower pafe) and are caried yolens, no~ 
Jens (as it were)this way: much like a man, who being in a long barge or gally,in a very {wift tide or {treame, may walke a 
foftly pate, as farreas the barge will giue him leaue, againft rhe ftreame and tide, but the ftreame and tide being very {wifte 
and efpecially if the winde helpe withall , may happen to carrie hima mile backe, before hee can walke the length of 
che barge forwards: or like as a Spider , that fhould creepe about a wheele contrary to that way whichthe wheele isdriuen? 
Euen fo the funne of his owne motion, goeth euery day in the zodiacke,one degree forwards(thatis)from the Welt towards 
the Eaft according to the {equele of the fignes: yer, becaufe his courfe is as it were againdt {treame, winde,and tide(zthat is to 
fay) again{t the motion of the tenth Speere ,he is caryed quite contrarie to his owne motion, by the raprum primi BM obiks, from 
Eaft towards Weftround aboutthe world euery 24.howers which is done 360.times ere he can performe his owne courfe, 
thatis in a yeare,euen as aman may drivea wheele 360.times about,before the fpider can get once about the contrary way. 
This cour fe of the finne-in the zodiacke is the caufe of the diuerfitie of the times of the yeare, of fommer, winter, {pring,and 
harueit, long dayes and fhort. In the very like manner the courfe of all the other planets and ftarres in their Speeres, is quite 
contrary to the dayly motion of the firft moouer, and enery of their Speeres hath a feuerall motion > One flower then other, 
the higheft Speeres and neareft to the primnm mobile haue floweft motions (as in the next Chapter is thewed) and the farther 
offyneere to the earth ,the {wifter. And fome Philofophers holde opinion.that were it notthat the violent {wiftneffe of the pri= 
poum motileswere fomwhat qualified and holden backe as it were,by the flow motions of the highermoft Speeres,as the 9.the 
8.the Speeres of Sarurne, Iupiter, and Mars, and {o with the helpe of the reft,that nothing could live ynder it, butthe vio- 
Tence thereof would deftroy euery thing. 


4 
La what time enery Speere and planet finifheth his courfe and ofthe carretters of the planets. 
Chapter 10. 


He Criftalline or ninth fpeere his motion is almoft ynfenfible, requiring 49000. yeares to performe his courfé once a= 
bout;\contrarie to the firlt moouer, accordingto Alphonfus: but by Prolome.36000.yeares. The 8.{peere:, being the 
‘ ftarry firmament, performeth his motion contrarie to the primum mobile in 7000, yeares once about the zodiacke. 
Thej7. {peere, which carieth the ftarre or planet called Saturne(for all the fixed ftarres‘are in the 8.{peere,the other {peeres 
have bur ech one ftarre)accomplifheth his courfe once about the zodiacke in 29.yeares 16 2.dayes, and 12,houres, 
The fixt fpeere of fupiter,in 11.yeares 11 3.dayes and 20. houres, 
The fift Speere of Mars in-one yeare 3 21.dayes and 23 -houresalmoft. 
The 4.Speere of the funne,in 365 .dayes and fixe-houres almoit. 
‘The thirde Speere of Venus in 5 84.dayesand 24 ofa day. 
The 2.0f Mercury in 365.dayes and 6.houres, 
The 1,0f the Moonein 29.4 dayes. 


Thele are the carreGters of the planets Ty Saturn v,4f Tupiter; J’ Mars, © Son, 9 Venus,S Mercury, (the Moone,9. capue 
Draconis, \§ cauda Draconis, coniunction,© opolition, 7 quartile, A tryne, x fextile. 

There is no place heereto proceede any farther about the theoricall motions of the planets, yet if it pleafe God to giue me 
Jeafure alittle to recouer that time which hath beene hitherto bereft me by meanes of thofe horrible and vncon{cionable 
hunters of mens titles with concealements: I meane before I end this booke to fet the Vranicall inftruments or theorikee 
of the fuaneand moone,with apt explanations of them,becaufe they will be the greateft helpe thiat may be,to get the longi- 
tudes of Regions. In the meane feafon know thus much ) that as I haue fhewed in the laft chapter, all the feuen planets by 
their owne motions contrarie to the 1 o,Speere,do continually go about vnder the zodiacke lying one within another with- 
inthe zodiacke like a number of hoopes which a cooper carieth at his backe,and do neuer fo much as peepe without the zo= 
diacke on any fide,bur walke ynderit as yndera bower or canapie, ‘The funne heneuer goeth one iote a wry , but alwayes 
keepes in thecliptick line: All the other planets their {peeres lie byas croffe thecliptick,which caufeth them to go reeling like a 
dronken man,fometimes on one fide of thecliptick & fometimes on the other,which reeling is cau(e of their latitude, but they 
neuer go from vnder fome part of the zodiack ; they neuer reele abouce halfe the bredth thereof: for to that end the zodiacke 
hath his bredth appointed him to keepe them within compaife,as to them that"ynderftand the theoricks is wel knowne,Fur- 
ther the two points where the {phere of any planet doth cut theclipticke, are called Caput and Cauda Draconis, asin the fe= 
cond Booke 5.8.Chapt. you may reede: marke the(e two laft Chapters well, and reade them againe, I haue fet them downe 
as plainely as I can becaufe thefe things in Aftronomy I could hardly conceiue when I firft began, 


., Of Zones ,Climats parallels and mersdians. 
Chapter 11. 


Ofmographers minding to limiteout the earth, finding by moft affured proofe (a{well by the eclipfe of the moone, as o- 

ther philofophical approbations)that the earth togither with the water maketh a round globe, & 1s placed in the miditée 
centre of the heauens,did therfore imagine & appoint thereon the like circles to the circles of the {phere,in euery refpect 
Symmetrially agreeing vnto them as this figure fheweth, where I haue made the Globe of the earth farre within the fphere, 
othat what proportionthe circles of the fphere beare one to another, the fame do the like circles made on the globe of the 
earth beare one to another,infomuch that looke what parallel circle any placeis fcituate in on the earth:the fame circlein the 
{phere doth touch the zenith of the fame place. For you muft note that all plum lines round about the world do han g tothe 
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centre of the earth, according to the maxim in philofophie, One graue tendit ad centrum:As for example,to them that dwel in the 
tropick circle on the earth,the tropick circle of the fpecre toucheth their zenith, fo that when the iun commeth to that tropick 
it ftandeth that day at noone iuft ouer their heads. In like manner becaufe heere at reading the latitude is 5 1 - I fay thatwe 


dwell in the 5 12 parallel of the earth and that the 51 = parallel of the heavens(alwayes reconing them from thequinoétial) 
doth touch our zenith as in this figure you fee : Now becaufe the funne neuer goeth farther then the tropicks on any fide of 
thequinoétiall which are but the 23+ parallels, I fubduét 237 out of 5 12 there refteth 28 ¢ therefore I fay thatthe funne 


when fhe is at the neareftto vs commeth notat noone to our zenith by 28; degrees. But thefe circles being drawne on the 
globe of the earth,haue contrarie names and deffinitions from thofe of the fphere, and are by Cofmographers appointed to 
Giftinguith the earch as followeth: They haue appointed fiue zones in the heauens, of which two lie betweese the pole cir- 
eles and the poles being horiblecold and f{carfe habitable vader them : a third lieth becweene the two tropicks and is extreme 
hotte, and fcarfe habitable becaufe of heate : the other two are very temperate and habitable, and lye betweenethe pole cir~ 
cles and the tropickes and in one of them dwell we. Thefe zones on the globe of the earth are called plagues, 

The parallels in Cofmographie are onely thofe paralels of the fphere that are fo farre diftant from other, that pafsing by 
¢he zenith of any horizon they alter the length of the day a quarter of an houre , and thequinoétiall it felfe is accounted for 
the firft parallel chey are vfual 21.0n ech fide of thequino@ual. The climates are fuch of the parallels as do alrer thelength of 
the day halfe an houre, beginning from the 4.0f the Cofmegraphicall parallels,and are 9,in num ber on ech fide of thequino- 
Gtiall,and haue feueral names of (uch places of the world as they paffe oucr : as Dia Meroes, Dia Syenes Dia Alexandrias Dia 
Rhodon Dia Rhomes Dia Ponton Dia Borifthenes Dia Ripheos Dia Daniam:the other on the Southfide of thequinoétial are 
called Ante Dia Meroes Ante Dia Syenes &c. Asfor meridians there is faid fufficient of them in the 7,Chaprer,they are cir— 
«les cutting thequino€tiall {quare,and meeting altogither in the poles and (erue to diftinguith the longitudes of places by de= 
grees of thequinoctiall. 
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Of the longitudes and latitudes of places. 


Chapter 12. 


He longitude of a place is the arch of thequinoGtiall, comprehended betweene the meridian pafsing by the yles of Ca~ 

l naria, and the meridian of the fame place, and altereth by going full Eaft or VVett from any place in euery 60,miles a 

degree : for Cofmographers haue appointed the firft degree of longitude to beginne in thofe yles called Infule fortunate 
reconing the degrees from thenfe Eaftwards,and fo round thither againe, I {ay 60.milesto a degree, but that onely is ynder 
thequinodtiall, but in euery other parallel, the more he groweth towards the pole the fevyer miles make a degree of longi- 
tude,as hereafterin my booke of Cofinography. : 

The latitude of a place is the parallel wherein the place ftandeth reconed from thequinodtiall: but according to Cofino= 
graphers definition, the latitude of a place is the arch ofthe meridian of any place betweene the zenith and thequinoétiall, or 
rather the arch ef the meridian of any place betweene thequinoctiall and the parallel which toucheth the zenith, and is al- 
wayes equall co the eleuation of the pole aboue the horizon. The latitude altereth by going Northwards or fouthwards in 
euery 60, miles adegree,Further you fhall vnderftand all places being fcituate in,or vnder one parallel round about the earth 
Ahaue one latitude,and for that caufe they are commonly faid to haue one horizon(though indeede they haue diuerfe) and in 
truth one {cituation of the horizon my Jewel ferueth thé all as hereafter fhalbe thewed:the reafon is becattie tne fun doth both 
rifeand fet at like houres in one of thofe places as in another, and likewife the planets and ftarres. Yet.as much as any coun~ 
trie is diftant from another in any one parallel by degrees of longitude,fo much diftance of time is there betweene the rifing 
and fetting ofthe funne, mooneor ftarres, in every fuch perticuler place for eucry 15. degree of longitude an houre, as for 
example : there is a famous citiein high Germany called Moguntia commonly Mentz , where printing was firft deuifed by 
one Iebannes fanflusanno 145 3.whofelatitude is 50.degrees 10.minutes, not full equall with ours, and therefore lieth not ale 
gogither in the fame parallel, it lacketh onedegree and 30. minutes,yet ncarc ynough for this example except the difference 
were more: the longitude of that Citie is 25 .degrees 4 -minutes,and the longitudé of ourtowne of Reading is about 13,des 
gres. Now becaufe the longitude of Moguntiais greater then of Reading I know tharit lieth more Eaft by as much as 252, 
exceedeth 1 3.which is 1 2.degrees 4.min. therefore thefunne muft needs rife 1 2.degrees there before he rifeth at Reading, 
that is Sof an houre, or more plainer three quarters of an houre and 3.minutes and Jicele better, for euery houreis 15. de= 
grées of chequinodtial & euery 4 minutes of an houre is one deg. yet for all this doth the unne rife at the fame houre there 
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as he doth here according to computation, becaufe the houres areal reckoned by noone, that is from the furts comming to the 
meridian, for who doubteth when itis noone heere aboue the earth, bur that it 1s midnig ht ynder the earth and fo contrari- 
wife. Likewile when it is noone here, then to them that dwell in the VVelt from ys,and iuft in the fame parallel that we doz 
it is (unne rifing,and fo.when it is noone to them it is (un fet with vs,and thereforeit cannot be noone there and hcere altogi- 
thet for it 1s neuef NOONE in any place yatill the funne come to the meridian of the fame place that it ftand full South yato 


them. 


Chapter 13. 
Of the theorickes of she planets. 


Haue thewed before inthe 2.Chap. that all the 7. planets haue their feverall fpeeres one vnder and within another: and 
Je: the end of the 9, Chapt. that their walke or proper motion lyeth continually vnder the Zodiacke in length and bredth. 
And now perhaps you would thinke that their wallce,circuite or motion fhould be performed about one centre vz.concen= 

tricke to the earth, asthe zodiacke is, whichis farre otherwife: For thereis none of the planets which mooneth on the centre 
ofthe earth, but euery of them hath a fewerall centre farre and diuertlie diftant fromit: which excentricitie is the caufe of 
great toyle in feeking and making rules, tables, and ephemerides for the places of the planets : and alfo of faining and ima= 
gining of diuerfe circles, epicicles and hypothefes, to bring thofe irreguler motions ynto {ome certaintie: Infomuch that oflate 
yeares that finguler man Copernicus aflirmeththat the junneis the fixed centre of the world, abour whom the earth moueth 
(not the funne about the earth) and thaz all the reft.of the planets moue regularly about the centre of thefunne fauing the 
moone which like an epicicle moueth about the earth in the {peere of the earth 13.times in his yearely motion. But oms«ting 
the inuentions of Copernicus,and a number of the reft,I will only heere thew a figure out of thofe which haue alwayes bene 
before his time moft in vfero the end that you may the better vnderftande diuer(e matters in my booke following, V Vhere= 
fore Saturne being the highermoft planet, I will proceede with his frame or theoricke reprefented by this figure following: 
wherein the vttermoft fpace or fpeere 1s the zodiacke of the 9.fpeere, the next is the'8 .{pecre or ftarrie firmament, inimediate= 
ly vnder it is the frame or theoricle of Saturne conteining three orbes or {peeres, the two blacke {peeres are called Deferentes 
wApo,con Or Deferentes excentricum, that is to fay cariers of the Apogeon and excentricke : the white midlemoft shut in betweene 
themis called thexcentricke,or Deferens epyciclum becaufe thepicicle carying the ftarre of |) is carried therein. The A pogeon 
of f) is in thefedayes about 13.5 of thorough which D Ea line drawne from the centre ofthe earth yz,B.and appointing 
the centre of the epycicle vz. A inthe fameline : divide A B into 80. parts, 4.of thofe and 20. minutes fhalbe the fpace CB. 
and vponthe centre C. is thexcentrikedeferibed , whereby you may weil conceive that when }) is in A, then is the centre of 
his cpicicle farther of from B.the cétre of the world,then when he is in F by the quantitie of the excentricitie vz.C B, & is then 
faid to be inhis Appogeon aux or Abfisand longitudo Lon- a 

gior, that is fartheit from the earth. In F, he isin eppofite augu, Aux abfis ox Apogeon longitude lorSsor, 
Or perigeon and longitude proprior,that is neareft the earth.In D & syste 

Eyhe is in Longituaine media, that is in the midde way betweene 
the Apogeon and Perigeon: thatis to fay nearertoBthen A. 
and farther offthen F, the prickt circlein thexcentricke is cal- 
Jed the equants diferibed on the centre G,as farre diftantfrom 
C, 2s C is from B.whole office is to regulate the irregaler.mo-~ 
tion of thepicicles centre in his excentricke: and wherefoever 
thepicicle bea line drawen from the centre B. to the zodiack 
parallel toaline drawne from G. the equants cétre thorough 
thepicicles centre, the fame line as BH. is called theline of 
medius metus and the degree in the zodiacke pointed thereby is 
called medius morus but by a line from B. the centre of the earth 
through thepicicles,centre is alwayes thewed verus morus. Pur- 
ther the bodic of the planetin refpect of the epicicle is but a 
point & is carryed about on thepicicles circumference which 


Longitudo media, 
*wipout opysisue7y 





cauleth him to be direét, ftationary, and retrograde: thepicicle ps 
alfo hath his Apogeon and Perigeon.A number of other mat- os 
rers there be about' thefe theorickes which heereI needenot 23 
mention, as Eguaconus arguments,!proportionall minutes, and “O : 
fuchlike : becaufe my purpofeis heere butto giuea taft , that Aes SSB ee a =) 
you may not be ftalled when any of thefe tearmes come in Lengitudo proprior oppofitum  —*sngout suspous ~ 


gection hia it Shalbe fufficient for you to know that Angis or perigeon, 

all the reft of the planets haue the like frame or theorickes in manner, though the funne his excentricke hath no bred i 
ther hath he anepicicle : Mercurie he hath fomwhat more to do by fealon of his Circulus paruus and [o of the ref, eee 
rence they haue ech of them: their excentricities and Apogeon alfo do all differ from other. J i 
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The feconde booke of the Mathe- 


miaticall ewel: compiled by John Blagraue of Reading, Gent, 
Shewing the compofition and making of the Fewel: being a moft ne- 


- ceflarieand profitable worke for all thofeto be well feenein , which fhall indeuour to 


defcribe mappes or fea cards, or to proieé artificially the globe or any part thereof 
into.a plaine or platforme,as exaét and perfite for any purpofe asthe globeit(felfe. 


Secondly tt conteineth the intention definition and explanation of this lewel,and of 
euery circle and thing therein contained with their vocables and names, 
modft neceflarie to be foreknowne. 


Chapter 1. 


Aneceffarie difcourfe which Gemma Frifis ufed as apreamble tohis Booke,De Aftrolabio Catholice 
by what reafon the globe is brought into a flat or plame forme, 


Icaufe faith he the making of a Sphere or globeis verie chargeable with his furniture and 

thereto requireth moft exquifite workemen, notwith{tanding cannot be madein all points 

>, | without ome errors , the vie thercof to trauilers comberfome becaufe of caryage , hardlie 

ASN | kept and maintained from hart, and being once blemished or hurt not eafily falued < for 

"li chefe & diuerfe other caules, ingenious per(ons vfed long fince great indeuour to reduce the 
globe with his circles into a plaine forme. But feing(asit is well knowne to the meaneft geo- 

metricians) that a flar fuperficies cannot be equally an{werable to a globes Superficies in all 

points (nay {cant in any point)for that there is no affinitie or proportion of a ftreight line 

to a crooked, nor of a globeto a plaine : therefore there refted no other meane to bring thts 

purpofeto effect but onely by the att Opticke,commonly called Profpectiue: By which Arte 

artificial painters yfe on plainetables to fer forth buildings or any thing elfe in the fame 

thew of proportion, as it appeareth totheeyeinall refpeéts. Of which Art Albertus Dure- 

4 -us,a famous painter and Mathematician fhewed two fpecial and excellent reafons } where- 

of the one and chiefeft was thus: to place a plaine and cleare glaffe fet betweene the eye andthe thing feene or obictt : And 


co 


a The eye placed in the Noth pole, 
4 


Tropicke _ E. 
Aequi- 


Tropicke 


South pole. 


fo-(the eye fixed in one very place) to draw vpon the glaffe whatfoeuer he faw through t m i Sh 
way {0 apt, fo proportionable and commodious, to bring the Globe orany thing thar ee a ooine “liad 
onely by profpectiue lineaments, lilce to thofe which the eye by imagination maketh on the glaffe (et betweene the eye andthe 
thing feene. By this very Arte diuerfe men haue diuerfe wayes fought to bring the globein Plaine : whereof the beft & mot 
commodious that eur was before this, was that of which lohannes Scophlecus fet foorth the masiin and viejalthough it be 
thought that he was not the ficlt inuentor thereof. Touching the making whereof,he vfeth a lon diveudtehenar a fore 
it is burthus, Deftribe a meridian circle, and place the eye at one of the\poles vz. in C, and let He of the lines marked with 
A B.be your plaine glaffe : marke where the lines iffuing from C do cut your plaine AR, as in this firft igure,for they doe 
limitte thereon the diametres of (uch circles of rhe globe, as they comprehend betweene any two lines. This done ava * 
ny ‘of the lines AB feuerally by himfelfe » Whereon make all the notes there had. Thefe ferne you for the dyametres of ae 
feuerall circle of the altrolabe, as in this (¢cond figure appeareth. And thus haue youcthg manner of the drawing of the chief 
circle, 9f that nobleinftrument , afpeedier way then Stophlerteacheth, which he cither ouerfliptorfaw not, But for the 
Almicantaresand Azimuthes and other particularities to euery (cucrall cleuation, itis no place heere to icv. 
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Behold the linewsontsof Stephlers afirolabe taken ous 
of the former figure, wheresn the sentre reprefena 
teth the North pole, 

EF. The pele circle, 

GH, The Tropiske of o> 

aK; The Equinoffiall, 

LM. The Trepicke of Vp which ws alwayes in that 
aftrolabe the innermoft circle of the. limbe. 

LH. Isthe zodiacke, and is made to mooue on the 
centre. 

PQ. Us the horizon, whofe part withaut the limbe is 
neuer ufed, 





In veric like manner the plaine {phere which this booke treateth of, is difcribed,fauing that the circle here is the Co~ 
lurus Aequinoctiorum,which there is the meridian. His dyametres diuided, the one yz. A B, being the equinodtiall,the 
other vz. C D the axtree line, The eye is heere twife placed firft in one of the polesas before : and againe in one of the 
interfections of thequinoétiall with the colure. From the eye in the pole vz. M A, is thequinoétiall line C D, diuided 
into 180.degrees, or parts by direting lines from the eye M A.to every degree of the femicircle C B D againft it.From 
the other eye in the faid interfection vz. in C, is the axtree line A B divided likewife into 1 8o0.parts,by proiecting lines 
thence to euery degree of the {emicircle A D 8. lying againft it. This done to makethe meridians,you mutt {eeke a ccn- 
tre for eucry three prickes, of which, two mutt alwayes be the two poles yz. AB. the thirde, fome one of the diuifions 








or parts of thequinodtiail line, thereby drawing the arch from your purpofe]as in this figure you feefome drawne. To 
makethe parallels,feeke the centre of every three pricks, whereof two muft alwayes betakenin the colureA C BD 
equal diftant on ech fide of one of the poles as here you fee E-F from the pole B.the thirde amongft the parts of the ax- 
tree line of like diftance from the fame pole as you fee G. and thus draw fo many meridians and parallelsas are parts 
in A B,and C D as by the lineaments within the blacke limbe of this figure, & by other figures following in this fecond 
booke you fliall more plainely fee. i 

Thefe inftructions did Gemma Frifius fet downe for making his Catholicon Aftrolabe & bids you to putto arule,a 
Curfor and Brachiolum, andon the other fide of the fame plate (for he appointed to hane one or two {everall plates 
lofein the Mater like Stopler) willetk ro place the theoricke of the funne, the kalender with the geometrical] quadrat: 
and onthe backfide of the inftramentro haue generall horizons after Stophlers inuention, with Stophlers Reere and rule 
and fo endeth. But { meane to haue but one plate in all, and none of all the other tackling but the kalender: and hope 
by the grace of God to make a perfecter inftrument then yet euer was any: fucha-one as you fhall thinke worthie to 


be called a Jewel feruing generally through the whole world from poleto pole, which Stophiers could ncuer doe, nor 
Gemma Frifius in all points. 


Chapter 2. 
What material this lewel were beft tobe made of. 


P-YHis Jewel confifteth but of two plates,the one lydging and called the Mater,the other mooning thereon called the 
Reete, VY Vherefore for your materif you will haue your /ewe/ in mettall and take no great painesin working, you 
may prepare a plate of pure tynne,and tynne gtaffe, of ech like quantitie melted together,and it will be ftifte, and 

looke faire like filuer almoft ; otherwife Set faire new lattyn brafle {omewhat thicke for it isa creat fault if your Zewel 
be too lightin taking altitudes, becaufe euery {mall winde will irre him and other caufes alfo.Orif you will go tothe 
coftfilueris beft, and farre eafier to worke then braffe,t haue tried them al and made aftrolabes of every of thofe met- 
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cals with my owne hands. And for a thifta faire paftborde pafted on a mafsic borde,will ferue a young practitioner. 
Then forthe Reete itis beft-to be of the fame mettal the mareris of, but as thinne as may be.A very plaine andcleere 
Jantornes horne (were it notthat it will caft with heate and moifture of the aire) had no fellow, which J once vied as a 
greattreafure yntill f at the laft diuifed artificially to cut out the Reeteas hereafter I will shew. And to be fhort bute for 
‘a mans fancy and feare of hurting when it shall come inchildren or fooles handling , there can be no way moredelie = 
cate then to make'the-Zewel of paftbord,becaufe the circles may be fo liuely diftinguithed with coloured ynkes,andthe 
Reste fo eafily and-exaatly cut out. And no doubt being glewed and faftned to the bottome ofa shallow box made for 
-the purpofe of bone, or fome mafsie woode, as Brafil, Lignum vita or Boxe, will there be kept fafe many yeares from 
bruting;foyling, wet and fach like. And hethat willbe ruled by me let himfirft make one of thefe ere he proceede to 


worke in mettall,and let kim make his paftboord of pure good paper himfelfe, 


_- Chapter 3. 
The meridians and parallels drawne bow to fisifh the Mater. 


py~pEle Mater of my Tevél is nothing different from that of G. Frif. as by the great figure you may fee, but be your 
a | Tewel neuer'(o little,let the meridians and parallels not‘be aboue two degrees betweene, as in my great figure they 
are, and being aboue 8.ynches diametre but one degree , fot euer the more circles the better and more etfectuall 
to every action. VVell then your meridians and parallels fo drawne as Gemma Frifius hath taught, then would T haue 
euery third diftinguithed with a greater ftroke,or euery fift if you makethem but one a peece. Thélet euery 35.meri~ 
dian be (euered with prickes al a long their archesslikewife let the 2 3% parallel'on ech fide of thequinodtiall, which are. 
the tropickes; alfo the 233 parallel next either pole,which are the pole circles togither with the two diamet.be pricke, 
which with theclipticke line drawne byas betweene the two oppotite ends ofthe tropickes, as you fee,doe liuely repre~ 
fent-ynto you all the chiefe circles of the Sphere,euen as though you had che Sphere or globein your hand. To the faid 
prickt houre lines, you mutt fet figures the axtree line being 6. ofclocke at morning and euining the ourermoft meri- 
ddian at C next the handle 12.atnoone, and the fame meridian at D. 12.atnight,and fo the reft butin very fmall in= 
&ruments : thefe figures might.be placed onthe rule which applied to thequinoctiall'line at alljtimes fupplieth che 
turne, Solikewile vnto thecliptike line let the careéters of the fignes be afcribed vz. y and “sto beginne at thecentre © 
95 at the end next the handle,which end muft lye 2 32: degrees from thequinodtial towards the North'pole as you fee, 
and vy to beginne at the other ende, thereftin order. Thefe carecters in {mall infteaments may be alfo fupplied in the 
eee much for the Mater.As for the numbers.of the limbe,letchem be written as in the greatdfigure of this work you 
ec done. 


Chapter 4. 
How to finde the centres of the meridians three fenerall wayes. 


= -§ for the limbe of my Iewelit is eafily to be diuided by my 1.Booke 20 conclufion into 360.degrees,but forafmuch 

7 Ne Gemma Frifius faith,chatit is an eafie marterto finde the centre of three prickes and fo patleth away: he {pake 
belike to Geometricians,for it is not fo eafie to him that neuer read the § .propofition of the 4.Booke of Euclide 

or the like:well,lec that be one way:my 15.Conclofion will inftru& youtherein. A fecond way isthus: you shall in= 
finitly extend or draw forth the diametre C D, on either fide’: then to difcribe all the meridians betweene C.and the 
centre of the Jewel, you hall firft diuide the extenfion of that dyametrall line beyond-D. by laying a ruler onthe point 
A.dire@ing the other. endefrom degree to degree of the quadrant A D. or from 2,degreesto 2.deg.cuen in the verie 
_ fame manner as you diuided the diametre C D. by the femicircle C B D.which divifions in the faide line I haue mar= 
ed with E FG HI KL &c,beginning from D. then for your berter helpeI note all the diuifions of the line C D.be=- 
‘eweene G.and the ccntre withthe fame letcers EF G U1K L &c. beginning from C, And now theiuft middlebe- 


HIBS 


KET ea see. 4 
Dyanna 


CD) 


ase 
ROR 


ZA Nos oe 


oe 


yyeene any two notes marked with like letters, is the centre of that meridian : which middelt you may either ineafure 
out with your compafle,or finde by the 3.Conclul. As forexample: in this figure pitch your compaffein the iu midfe 
betweene Hand H. andthere doubrleffe is the centre of the meridian ATL B. So likewife iuft betweene K and Kis 
the centre for the meridian A KB. and fo of there. Inthevery lie manner to make the other halfe of the meridi=- 
ans ,you may divide the other part of the diametcall line extended beyond C from A, by the degrees of the quadrant 
AG, 
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AC, and workeimall pointsas before, but in this figurel haue referued it to fhew my third way becaufe1 would fave 
a ftampe. Note that thefe circles EF GH 1K &c, ttanding whole round as here they do,are the very felfefame circles 
which are called generall horizons after Stophlers inuention, and are neuer aboue yo. 

‘Thethirde way to finde the centres of the meridians is the beft and eafieft and therefore I alwayes yfed it, but ex 
cept cuery pricke and lineament before drawne be pafsing precifely done, itis the worft; for the bredth of a centre 


pricke loft im fome one place will bring you out 2.or 3.ynches in another , yet by this meanes you may know the ber= : 


rer toexamine your worke. VVell,then to de(cribe the other halfe of the meridians next D, by this third way,you thal 
find of my poore credite,that euery {econde note of the line C D, betweene C and the centre, ‘1s a centreto one oro- 
ther of the notes betweene D and the centre. WVherefore for breuities fake I fer figuresto all the notes of the line 
C D. berweene D and the centre vz. 1 2 3 4.5 6 7 8-beginning from D.LikewifeI fet the fame figures to euery fecond 
note in the other halfe of the fame diametre , beginning from the centre of which the note 1. is the true centre tothe 
arch A 1 B.and the note 2. tothe arch A 2. B.the note 3.tothe arch A 3. B, and fo of the reft: but now all the matter 
is how to come by the centres without the diametre C D. that fhall you do very eafily if you do but giue a note or nicke 
backwards on the diametrall line beyond C. from euery of the former centres after you haue drawne your arch:as for 
example,when onthe centre 1.you haue drawnethe arch A 1 B.then give anicke backwards beyond C,your compafle 
ynftirred, there (ets. likewile after that on the centre 2. you haue made the arch A 2 B, giue a’nicke backwards with 
your compaife at 0. and from the'centre 3. your arch A 3 B being made , giue a nicke, backwards at 6. and fo ofthe 
reft. And now when euery feconde pricke of the femidiametre haue plaide their parts , then doeth euery fecond of the 
nickes that you made backwards ferue in very like fort: as for example, thenicke 5 .is the centre to the meridian A 5. 
B. and heere muft you alfo gine a nicke backwards and there fet 7,and thus continually making nickes backwards e- 
uery fecond ferueth your turne,and one centre ftill finding out another. 

Purther it is a finguler thing to be noted and moft neceflarie for examination of your worke. Thafe nickes or notes 
backwards do divide the diametrall line beyond C, intothe verie fameparts as the other part ofthe fame diametrall 
linebeyond D.was before diuided from the point A by the degrees of the quadrant A D if your worke be exactly done: 
yet you shall hardly make them agree becaufe the miffe of the pricke of a compaffe driueth the nicke backwards mar= 
neiloufly out of his place, in fuch meridians whofe centres be farre off 3 wherefore as [ haue often faid, you cannot vile 
too great care in performing thefe things. Hereby you may contrariwife perceiue that if from A you had diuided the dy- 
ametrall line beyond C. by the degrees of the quadrant A C. then needed you not to haue made or giuen any nickes 
backwards but taken for your centres euery {econd diuifion. 


Chapter §. 
Hew to finde the centres of the parallels artificially. 


Oumuft here alfo firft'draw forth the diametre A B infinitely beyond A & B,as you fee in this figure:which done 
2 oe fhall diuide his extenfion beyonde A, by helpe of aruler laide on C. and euerie of the degrees of the quadrant 
AC. euen as in the laft Chapter you did , then fet at the diuifions or notes thefe letters E f GHIK L &c. be= 
ginning from A outwards, and likewife at euery of the diuifions of the femidiametre of the’ Tewel , place the fame 
Jettcrs EF GHIKL™M &c. beginning likewyife froma towards the centre : now againe isthe iuft middle betweene 


any two notes marked with likeletters, the centre of the parallel noted with the fame letter as in this figure you may 


fee in the iult middle betweene the notes G and Gis the centre of the parallel S G T. and betweene H and His thecen- 
tre ofthe parallel Q H R,which by my 3,Conclufion you may finde, and fo of all the reft. In the very fame fort may 
you defcribe the other halfe of the parallels nexe B. 
VVell by this time you fee there is more wayes to “a ee] 
the woode then one, more wayes to finde the cen- 5: 

tres then by therule of three prickes,which in truth 
is the verie worft. In that Gemma Frifius neuer 
mentioned any thing of thefe wayes mightbe be- 
caufe he wasno mechanicall workeman and pra- 
Gtifer herein. 

Thele be pleafant and eafie wayes to finde the 
centres by, for{mall worke: but for great worke ~ |= 
painefull ynough : for which the deuife of three 
rules with fingulerhelp{upplieth your defire. Thefe 
two Chapters yeelde more notable fruite then can 
beconceiued atthe firft vewe, as (if any manende= 
uour to proiect the globe into a plaine any way)he 
Shall quickly finde: and yet shall my 7,booke much 
more. Note thatthefe whole circles of the paral- 
lels being drawnerounde as they be in this figure 
doreprefent the verie almicantares of Stophlers A= 
ftrolabe, though not for his latitude, 






Chapter 4. 
Howto make the Reete with all his lineaments, 


of the Reere'after my inuention 


Ow at the laft the Mater of this Zewel finithed , it followeth that thew the making : 
felame Mater with fuchtedious 


fo largely promifed, which doth fo thronghly furnifhit, that where before this {el : 
tackling as Gemma Frif. had appointed him,was verie troblefome & yntoward almoftto euery aétion,lame.as it 
were & Tike a nowne adiectiue could not ftand of it felfewithout Stophlers Reere|Schis general horizons.on the back= 
fide:now it may be pronounced the only mathematical 'initrument of the world exactly, {peedily,d&< plainly performing 
ionumerable finguler conclufiéns to wonderfull purpofes without helpe of any other, and all onely by meane of this 


new reote, VVherefore to returne to my purpofe, you muft get a veri¢ thinne ‘plate the thinner the better, if it aon the 
yrorking 
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working whereon'make the circle AB CD very iuftin quantitie with the innermoft “circle of the Maters Limbe and 
marked with the fame letters in like fore , and within it make another circle to conteine a very marrow (pace, forthe: 
360. degrees compafsing in the Reete which I will eall the Reetes Limbe , being fo divided that euery 5 .degree befome 
Way noted fromthe reft, and mutt in {mall worke needs befo narrow that it wil beare.no‘figures, for it is made more 
for necefsitie to ftrengthenthe Reete then to any vie exceptit be for,one quarter to write in the numbers for the almi-= 
cantares. AS [GO |. . 

VVel, to proceede farther with our Reete,diuide the two diametresA B,and CD vech into 108 parts, ifitmay be pof= 
fible,euen as you diuided the fame diametres A B and C Din the marer, being both of yery iuft lengthvone to anothers. 
‘Then in the diametre A B from the point A.recon the funnes greateft declination vz.23— degrees, among the diuifix 


ons, and there fer E-and likewife from the point B.there fetF, Likewife from the centre towards A, number 23>, 
‘degrees there fet G. and thence towardsB as much,there fet H. as in the great figure you fee: which done, you shall 
by helpe of the 4. Chapter or 15 Conclufion drawe the arches CFD, and CE D, and within either of thofe 2,0- 
ther arches \of{ufficient width to make a Limbe for our zodiacke, therein to write the numbers and carecters, or names 
of the fignes, yet as {cantas may be, efpecially the Limbe of C E D, which cannot be too narrow : Then fhall you di-, 
uide or graduate the one halfe of our zodiacke yz. C FD into 180 parts or degrees by keeping the rule on the point By. 
& thence laying him from deg. to degree of the femicircle of the Limbe C B D.euen as you divided the diametre Cb, 
of the marer from the point Ain the 1.Chapter . Likewife divide the other halfe ofour zodiacke yz. CE D into 1806 
parts by laying the rule from the point H on euery of the degrees of the femicircle, CAD.Reade more hereof ia my 
4.Booke 4. Chapr. Let euery 30. diuifion or degrees croflethe whole Limbe of the zodiacke,and eucry 10. degreeor 5 . 
_ if you can come halfe way,the fecond {pace, which done, then beginning at C number towards.E,and {o round about 
both the Limbes by thirties in manner of thefignes. At C is the beginning of Aries as in the great,figure of the reeteyou 
fee written:at D of ~,atF. of Capricorne the reft in order; therefore in the bigger halfe zodiacke CFD. you may 
write their names at large, and in the lefler C E D,oncly the carecters, if your inftrument be {imall,and fo is the zodi-= 
acke of your reete made to finguler purpofe, But looke in any wife that with great diligence and care you get the 4. 
points EG H F,moft exa@ly and heedfully draw and divide the arches C F D,and CE D,& that their common dia- 
ametre or chorde C D be full as long and no whit longer then the diametre C D. or AB of the mater: Or elle all the reft, 
of your labour will be lof. The premifes performed, you shall nowe endeuour to make the azimuthes and almican= 
tares : which to be fhort is no more butto difcribe halfe the meridians and parallels of the mater cut oftinthe diametre: 
G D by the 1.Chap.yet on this condition that the {paces in {mal worke may be 2,and 4.thatis to fay,let the firlt fpace 
of the almicantares from C D be foure degrees wide, the fecond 2. deg. wide, thethirde 4,againe the fourth 2.the Se 
4, and fo to the toppe orzenith. But the azimuthes letthem bee by two a piece , like as the meridians are. The caule 
hereof is for that the bigger {pace muft be cut foorth and made open as inthe 11-G hapter shall be thevyed: In great 


worke thefé {paces would be 1,and 2,or 1 and > for ever the more circles the better. 


Chapter 7. 
How the zodiacke of this reete may be dinided diuerfe other wayese . 


Had thought heereto haue fpent a long difcourfe in fhewing fundrie wayesto diuide the reere by : which giueth the 

more credite to the proofe of any experiment when the fame is to be done diuerfe wife,and fomwhatir would haue 

made any manthe redier in projection of the fphere for diuerfe purpoles. But becaule time is very {cant with me and 
that I defire an end I will fleightly paflethem, the rather for that amongft them all the reddieft and eafick: way 1s al- 
readi¢ performed in the laft Chapter. One way had beene with helpeof atableof right afcentions, thereby laying the 
rule in the Limbe to the degrees of right afcention anfwering euery 5 .deg. of the zodiacke, fo you may diuidehim into 
72.fiues, and eucry of thofe parted into fiue equall parts maketh 360.which by the 3.Booke and 1.1,Chaprer you may. 
wellgather. Another way may the zodiacke bediuided, ifyou place him on the marer,fo chat the line C D of the reera 
lye even in the line AB of the mater, So doe the parallels diuide him into 360,degrees: orifyou liftto go tothecoftyou 
snight make blind parallels crofsing € D.of purpofeto dinide him by: this may you conceiue by the 4..Booke 4,,Chapt.. 
Another way alfo 1s by circles of longitude iffuing from the poles of the zodiackeG H. like to thofe which Stophler 
maketh his azimuthes, or thofe which are drawne in the figure of my Booke. See what helpe here is wwhere no needeis, 
But finee itis manifelted in my 4. Booke 4 Chapt. that the way of the lait Chapteris molt exact, »let vs keepe to tha 
becaufe itis eafief, Pare 


Chapter 8. 
How to place the fixed ftarres ix the Rete. 


Tis moft neceflary, commodious and pleafant, to haueas many of the chiefeft fixed {Larresin youtreere, asmay.con= 
Joenien tly be put in, without ouer much hurt tothe other worke, and hinderance of feing the lineaments of theater 
-vnderneath, To performe this tequireth 4, fpeciall mattersru be foreknowne, either by exa@ tablesyordiligent obfer= 
‘uations as fhall betaughthereafter : that is to{ay, the mediation or culmination of the {tarres > ‘théirdeclination from: 
the Aequinodtiall: whither,North or South declining, and of what light or magnitude theftars are, The culmination 
of a ftar differeth little from hisright afcention,the oneis but'the degree of the zodiack, the other the deg. of thequina= 
tial which commeth to the meridian or any right horizon with the ftar, Thole 4. firft nowne either by obferuation 
asT will thewe in the 3.Booke and°39.Chaptcr: or by the table following which ihaué taken out of Stadius a diligent 
writer,:vorke thus; Lay the rule from the centre of the reeteto the degree of Culmination of the fat found in the table 
reconedion the zodiack,andidraw there an ob{cure line,then (eke in. the table his declination, & number the famein the 
diuifions:a€ one of the lines A B,or'G D.from the Limbeinwards,and then fet. one foote of your compafeinthe cearre, 
&& extend theother to the ame diuifion,then turning the moueable foote about therewith crofle the ob(cure line,at this 
crolsimgistaiplace of the ftar defired,or elfe becaule the plate perhaps may haue too largea hole forthe true centre you 
may:take on-one of thelimes A Bor C.D. the (aide declination and fetting one foote of the compafle where the obfcura, 
Tine curtechthe rerss lise or circle A'B CD, withthe other crofiz che ob{cure line invyards towards the centre, i¢ fhall, 
light intheiformer crofing. .VVherefore there thall you forme or fathion the shape of aftarre with apoint or apex, 
fomwhavtariher out then the rel, touching onely the precile pricke of this crofsing. And if this &arce bea Northde- 
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dining ftarre , then let his apex point outwards from the centre directly towards the Limbe, if South declinin g 
rhen inwards cowards the centre. For example take the great ftarre one of the firft light called Hircus the Gote, 
whole culmination by the table following! finde to be in thej13.deg, o. minute of 11, orhis right afcention 71, 
deg.3 3.mynutes of thequinoétial, both which one line inmy Reetelaide from the centre,doth fhew at once, if the 
point D ofthe Reete be laide to the point A of the Mater. But here his culmination fhall ferue,thongh trom D, { 
“mighé count his afcention : therefore laying a rule on the centre andthe 13.deg.o. minutes of Jr in my zodiacke 
I draw an obfcure line : then hauing likewife found in the faid table the declination of Hircus 45 .deg.5 .myn.f 
fet my compafie one foote in the centre, and open thé other vito 45 .degrees 5. minutes counted in the line A B, 
or C D from the Limbe , and therewithturning about the compafie doe croife the obicure line with a {mall arch, 
then do I male by this crofsing the thape of a ftarre with his apex touching the fame point, and direétly pointing 
outwards, becaufe in the table following I finde his declination North, thereby writing this name Hircus,as in 
the figure of the reere you may fee. And yet can I helpe you to a neere way by helpe of your Late! made as in the 
12,Chapt. and faftned in the centre of the reete. Lay the Late! on the ftarres degree of Culmination, and by the 
degrees of the Label number,his declination inwards from the Limbe,and there shall be the ftarres place in the recre, 
Example, [ will take another great ftarre of the firft light called Foma hand , or Fujio aquarsi , I finde by the table 
following his Culmination the 6.deg.46.minutes of }:vpon which degree of my zodiacke, I lay the Label faft- 
ned in the centre as [faide, then on the Late from the Limbe inwards , [ number his declination, which by 
’ the tablel finde 33.deg.33.minutes,and/at the end thereof Imake a pricke,which is the place or point of the cen= 
ter of the ftarre called Foma hand defired,whereto I fet the shape of a itarre prouiding that the apex pointinwards 
towards the centre,becaufe I find in the table that his declination is fouth from thecquinoétial,as in the faid figure 
of the reete,you may alfo fee, But heere I would haue you to note how wonderfully this reere excelleth Stophlers 
reete, which Gemma Frifius allowed of;for that here you may put in all the ftars from pole to pole where in Stu- 
phlers reete you cannot pofsiblie doe it : neither can you put in any one ftarre therethat declineth Southwards a- 
aboue 234 degrees from thequinoctiall,except you will make'the inftrumentjvnprofitablie huge,for that purpofe 
onely, As for example,the lait ftarre called Foma hand declineth 3 3.deg. 3 3.minutes fouthward, which cannot 
be put in Stophlers reere,except the inftrument be made larger by one quarter of the diametre of purpofe, which 
will ferue almoft to no other vfe , and yetthen can you nor putin all by anumber : but now againeto my pur= 
pofe,when you haue in this manner asis before taught, put in as many flarres as you may, which to the number 
of 30.0r.40.ia afinall inftrument may well be, then muft you linke them togither with {mall branches hand- 
fomly, wherein their names muft be written,but all in as {mall roome as may be. Andas for thofe ftarres which 
Sight among the almicantares, ifyou cannot there write their names , then mutt you fupplie that want by wri- 
ting themon the Label, Alfo for their bignefle of light or magnitude, you muft either file them of three or foure 
fathions which you fhal hardly doin {mal worke, or withthe grauer, male them feueral thapes, or elfe you muft 
deuife to fer fo many pricks by euery oneas may fignifie the bigneffe of their light, either ofthe1.2.3.0r'4.magni- 
tude,which you neede not exceede though they are reckoned to the fixt. Note that in my great figure [ haue fettro 
euery ftar anumber, according to his being in the table following, whereby you may there cafily finde hisjname, 


“Chapter 9. | 
How to finifh and cut out the Reete of this Iewel. 


HyAsies drawne all the lineaments exactly, and placed the points of fo many ftarres as you thinke good, as 
before is thewed: then muft you graue or writein all the figures names, and carecters, of the circles, ftarres, 
and fignes ¢ alfo the branches that shall fupport your ftarres with their feuerall fhapes and that as exactly, a9 
though they fhould not bee filed or cut out» but in any cafe you muft not ftampe any figure, letter, orthing ina 
thinne plate : one blow may bring the whole jout of frame. In any wife defire not to make your reere of any 
thickneffe,for in vfe it will be very vnpleafant in many re{pedts, the thicknes of a grote will ferue very wel, VVhen 
you haue performed al this,then muft you with finefiles(or being in paftbord , with a fine penknife) cut out al the 
{uperfluous roomes of the veete,and euery greater fpace of the almicantares,leauing nothing butthe very zodiacke, 
the ftarres and their braunches whereon their names are written, and cuery leffer {pace of the almicantares, as in 
my great figure you may well perceive, You shall finde it a very harde piece of worke to file out thefe things in 
mettall: efpecially the almicantares, and to leaue the ftarresthere placed : and if you be not verie carefull, you 
may foone (pill all : ifyou can get nofile thinne ynough, you may grinde a file on one or two fides till he come 
toy our purpofe. But to bethe more fure to keepe the almicantares from difplacing, whichis all my care, you 
fhall leaue heere and there fuperfuous ftrings very flenderin filing euery almicantare, which you fhall not file a- 
way till you haue all done:and if you lift ar euery 10, 15 .or 20, azimuthes,finall ftrings quite through,as in the 
4.Booke 1.Chapt.is faid, they will not onely keepe more fure the almicantares at their true width, bur alfobea 
great eafein vfe of the Zewel for fpeedie reckning of the azimuthes. Andif there chancey any ftarres in your way, 
be chary to fathion them as well as the roome will giue leaue : and alwayes be fureto kecpe your drilles, grauers, 
and all yourtooles verie keene and tharpe by often whetting’, elfe fhall you both: worke tedioufly and hardlie 
keepe your worke from forcing in thicke plates, fuch as the Mater muft be made of: you may be (omwhat bolder 
to ftampe finall figures, letrers and {mall holes,and to peirch,but chifill, you mutt not,nor ftrike with great poun- 
ches : I had forgotten it in the 8. Chapter,you muft leaue a rule bredthvnder the line C D of the rete wherein to 
graue the numbers from 109.0 360. beginning at the: centre and thence to, there fet 90.from C, to the centre 
backe againe,f{et 18 o.from the centreto D.270.from D backe tothe centreend in 360, 


Chapter 10... 
How to make the Label for the Mater andthe rule tothe 
backefide with fightes. 


‘sapere is neither of the two harde to make; for they arecommon to euery inftrument, and may be better 


perceiued by thefe figures then by many words, The Labelis but 2 rule in length equallto the = Epp had 
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2, Booke, 


treof the Iewels Limbs, containing halfe the diuifions of theline C D. whofe loope about the-centre hole muft be 
flender as may be, and therefore I would haue you get a little {pring of fteelein length halfe the Latel,to riuct to 
she centre next aboue it, which thall nor onely keepe downe the Label, to ride about continually with the Reere 
whichis (omewhat needefull, bus alfo ic shall much ftrengthen the loope atthe rivet; Jet the Label be numbred 


_ The Label, muy ” Steelefpeing. 





The Rule for the backefide carying the fights, or Pinaneitia,. 
from the centreto 90. at the Limbe and backe againe to 90.if you will. Then for the rule of che backefide, let him 
be equall co the whole diametre of the backe of the Jewel, bearing two folding fightes, ech hauing a greathole for 
ftarres and alittle hole for the funne beames in manner and fashion of common Aftrolabes : all. which by thefe 
figures you may fafficiently fee. If you would be precife this rule fhoulde be fomwhat thinne : Teaft the verie 
weight of him fhoulde caufe your Jewe/to hang awrie in taking altitudes, as we commonly fee in. the, beame of 
aballance, ifthe one end once geta little higher then the other , it then waigheth the other quite downe? which 
alo ( ardanus confirmeth in his Booke De fubsilitate rerum , butthen ifyou make your rule thinne you had.needeifer 
on a narrow.Limbe on the backfide for the ruleto ride'vnder, leatt it Should elfe take harme, which will alfo helpe 


well sogiue the Jewel weight. 
Chapter 11." . 


‘How to furnife the backe of the Tewel withthe Theoricke of the 
funne and otherneceffarses. aa 


; ather this fewel doth alredie fo fully fupplie all the multitudeoftables, which Seophler 


His inftrument, nay rt 
ftrenchers iumbled togither within the maters Limbe,8¢ all other knicke knacks,which 


appointed like a boxo 
G. Frifius would needes haueto be annexed and pertinent to his (arholicon, and generally all other inuenti- 
forme,yea or almoft the globe 


ons for Aftrolabes whatfoeuer, with much more then euer any of them coulde per 
or {phere it felfe: that in manner it leaneth nothing to place on the backfide but onely the Theoricke of the funnes 
motion, with the Kalender, and that for fashions {ake more then any necefsitie, if aman had alvyayes an Alma- 
nach or Ephemeris about him, But becaufe thofe are not alwayes athande: and that fuch hath beene cuer the viein 
all Aftrolabes : it is not a miffe, not to digreffe from the olde fashion. And therefore thus fhall youdo. Make two 
Limbesioyning togither the one for the zodiacke or circle of fignes: the-other forthe kalenderor circle of mo- 
nethes. Let the zodiackes /imbe containe 3.fpaces,though in my figure I haue made a shift with 2.the 2.outermoft 
fpaces of like bignefle, one to receiue the names or carecters of the fignes,the other their numbers from 30, to 30, 
which in my figure are both in one,the third fpace to be narrow forthe deg being inthe whole 360. This limbe be= 
ing thus diftinguished and dinided by helpe of the 20, Conclufion croffe,the whole with two diametres fquare 
into foure quarters, but fo that the one divide the middle of the handle, whereyou fhall beginne vp at the other 
end 95, at the other diametre leftwards/; to beginne, and rightwards <- All which performed, draw a linefrom 
ahe centre to the 2.degree of S95, deuide the fame into 25 .parts, and in the neareft of them to the centre, makea 
{mall centre hole placing it on the centre of fome great circle redie dinided into 365.8 Lequall parts by the faide 
4.Booke 20. Concufion, fo that the 21. deg. of vp in your circle of figneslie,on the beginning of the fame 265 = 
divifions in your big ger circle, and fo by helpe of your diuiding rule placed thereon, divide the limbe of monethes 
in your Jewel into 365 + parts or dayes from this excentricke centre, which limbe muft be firft drawne and feucred 


into 4.fpaces, though in 
monethes, the.fecond to (et in the figures or numbers of 


neth requireth, the third for the 3653 equall diuifions o 


or faints names. 

Lanuarie muft beginne atthe {aid 21-deg. of vp, the reftin order,all which [haue contrived in the circuler {pa~ 
ces without the circle A B C D of the great figure of thereete being loth to make aftampe of purpofe, and there- 
fore markeit well. If your Jewel were large ynough, then wereit good to write the weeke letters A BCD EF 
G, in orto euery ofthe 3657 diuifions as they are in the Almanacke, and as in the fame figure I haute begunne at 
January. And when youhaue thus performed the theorickeswith the kalender, yet will there be a greatroome 
left : wherein they are wont to make the Geometrical quadrat, and the planetaric houres : but to how finall vfe 
both thefe are in little inftruments, let them iudge that haue hadofthem. Andas for that Kinde of planetarie 
houres, the making of them being fomwhat comberfome,, the vfe ofthem troblefome, and their beft vncertaine 
by reafon of the fricktneffe of the houre circles about 1 2.andthe tropicke of vp, Tam therefore out of love with 
them,and (pecially for fmall inftruments, and rather becaule fo troublefome a thing ferueth but to one purpofe, 
and to onc latitude,and the fame purpofe is verie wel to be performedon the Jewel,as in the third booke is fhewed, 


VVherefore the premifes confidered, if you will be ruled by my direction, I would haue you furnith yp the backe 


of your Jewel one of thefe three. wayes. The one isif you will take a little paines to make 6.circles one within ano- 
(euerall tables, one for ta 


eher, conteining fixe equall {paces : ‘And in che threeoutermoft of them to appoint two ‘ 
knowe the Dominicall Jerter for ewetie yeare, the other for te finde the Prime and Epatt. Inthe three siete 
) paces 


the dayes to everie moneth 10.20,30.0F 3 1. as the mo- 
f the dayes : the fourth very large for to fer in the feafts 


‘my figure 1 haue made but three. The firft andoutermoft thall ferue for the names of the © 
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fpacesto appointatable whereby to know on whatday of the mo-> x ,=, 576, 
neth Eafter day shall fal for ever,im {uch fort,asin this table is expre{- | = Sis\s | He | 
fed. A fecond way, is neceffaric for him that ftpdieth Aftrologie, to {| S- a 3 <f B | 
piace in this voide roome the three rounde tables which Claudius bas SE RIS | 
Dariotus inhis book intituled: Jatrodutfio ad aftrormm indicia, doth fhevy if pears ¢ 
you can deuife to packe them one within another,as I haue done the eiPisie 1 
other three:tables, or at leaft one or two of the moft neceflatie, That, QisisBio | 
booke is now in eng!tth: wherefore you may hauethofe tables printed a > a | 
forlittle.A third way ts the beftofall,and moft neceffarie for the tra- 2 
ueiler’, and pleafant re al! fortes, and in efpeciall for any Gentleman, iy | 
to place in this vacant rcomeshe better halfe of the worlde in plaine, eee Dicchiss a 
that it to fay, fron: the north pofe to the fouth tropicke, which in di- a ah | 
verfeauthorsyou fhali fee, asin Apians Cofmographie,who calleth it att meee 
there,his Cofmographical gaffe: fome wil think the roome too little, perasigns wag nen 
indeede you had need in {mal inftruments make the circle of monethes a hs eral Alaa, Oe 
narrow, by the fpace wherein the faints names are written , leauing { Vlal me 
them our quite, andthen no doubt it may ferue well, for Ihauefeene MAS ——|— =| 
contriued the Cofmographicall defcription of the one halfe of the + Sef P| ¥e 
world in around tablet, ynder 3.ynchesdiametse,and mof curionflie | 7 ° 5] ae oo | ° 
grauenin many notable cities and places in ewery countrie, with their | oo pen pS = 
* mames atcribed very fenftblie. ae —-* | ate g | 5 
fs oO 
es, — al a}o 1 Bigs 
. Chapter 12. an ia a aE ole 
How to fer together all shis worke of the Yewel. Pears re a Sa ee Sa | 
5 ; Bed fie| | A ee bt. dee 
Auing now performed all the feucrall parts of this Zewelexcept oo =| ° Ble aaa 1% S | 
Hie: will place ftarres in the mater, by the 3.Booke 17. Chapt. Sp LOS oe | = 
which } thinke needelefle, the handle onely excepted, whichis [* [° | 5» lsie G = = 
an ordinary thing ‘tomake, confilting of two or three pant ioynts.or | |}. -—————|\— eh (CAB is 
Iymanoes,fo ordered and appointed,that one of the diametres on the ;—]__|—- “2 | me comes 5 
backfide may hange very perpendiculer from the zenith alwayesin | Sf | sin ls wa} ic jo 
taking altitudes, asby cercaine figures before you may partly fee: 1 [| | Roe LS fiend Parise: a = 
thinke there is noyy no man of any fenfe, butcan fet them togither: pe Boa us A (i a Vena 
yet I thought good to note thus much by the way. Firft for thecentre | of a jo Days peop bs |S | pe: 
holes of the Mazer, reere,rnleand Lebel,tet them be all of one even big- eat | aia I rs) 
neffé,and as {mall as is pofsible to bearea oe For it is ame fanle | © [> S| j *isleoi dys l = 
to haue a great many degrees atthe centre, raken vp with the rmuctte | | _  ——j — Pat Weer 
and the Tobred: Secondly would be fo contriued if the workman be HE tk y ais Rol = 
cunning, that part of the reeter Limbe might ride vader the lyxbeofthe | 5.0} SO)» eam ew)» Sig 
mater, which for that caufe would be fet vpomthe mater, in manner of |__|, —|-— inti tas 
theold Aftrolabes:orifone did buc hammerour 4:er 5.tets out of the PIw isla iss ae S 
reetes Limb,in eucry quart. one,it thal faffice ypoughto mdeynderneth wo ae | 
which woulde be a great prefernative to yourreste, Jealt every hele —| © | oo } ry j 
ftrain of any thing that hhuld get vnderit do lifthim vp,thuld firaighs |= Riri ie 
breake him oft at the loope,or centre bole, being fo thin as indeede he nea hives | 2 | 
snuft be.} haue had experience to my coft; and thus my genrle fewel I | ZA trae Dak pete tek 
wiflithee wellto fare. re w | 
“ ; mt 
Here folfoweth the inuention, definition,and explanation of the es! I 
Jewel,and ofeucry circle,part and thing therein conteined. fe pe 
Chapter f3 Eck Perk 
VV hat moued the auther to his innention of thes Levpel and whimcé be ebtained , (2) aA 
~y Frer! had nofmall time traneiied as far forthas my ° } is es 
leifure wold hicenfe me,tn the moft part of the Ma- et — 
thematichks namely sc Geometry, Anthmetick,pro- Ee = 
» 





Ist (peCtiue Cofmography, Popographie,menfurations } 
at & firch like,! chink by the [pace of 8.yeares or more, | 
#| and then at the laft being dravene om by the ftudie S| oO 
of Coimograpy.to the defire of Aftronomy (which pw [5 ) 6 
fe i= ee 





* 
5 


eS 2 canarwel bein fonder)l thought it my belt cour: 
about fixe yeares pait, to craue the conference of one Thostas VVhite, Vicar and crate of Berkham being five 
mailes from Reading, of whom heard yerie well of for his ftudie that way. I went to him, I founde him no lefle 
toyfull of my comming, then I was carefull of his acquaintance, but his ftudie that way wasaltogither Aftrole- 
gic,Phificke, &c. where my defire was Atronomie, fo that my hope of his helpc was almoft on the fodaine fra= 
Hirate: but there I foundefach choife of Bookes for my purpofe, that I repented not my comming,where he om 
the other lice hawing heard greater fpeach then was caute perhaps of me, and my praGife,in painting, drawing, 
graning,and fuch like, wonld needes crane my helpe to make kim a Catholicon Aftrolabe, and to that ende he 
deliuered me Sconer, Stophler, Roiias,and Gewma Frifius Boohes, of their fenerall Aftrolabes : but aboue all 
other he commended ynto me,as there was caufe, Gemma Frifius. on 
: C ij Notwis 
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Notwithitanding becaufel would be acquainted with all theirinuentions, I perufed them all, andfounde that 
Stoners deuile was very {tale,& the making comberfome & vncertaine by reafon of the diffufe traduction there= 
of, _Seophler his was artificall, and in truth that which hath giuen light to all the reft, yet requiring fo many ta=" 
bles as there be diuerfities of che poles eleuations in the world, or at leaft fo many plates'as you require countries: 
For theaftrolabe it felfe ferueth but to one latitude which to a traueller into diverfe countries were both charge=. 
able and comberiome:& toa ftudenr not altogether pleafant confidering he muft take out & purin ftilthofe ta- 
bles that are required. Then I come to Roijas and Gemma Frifius,w hich in effeét haue al one feope,though Roijas 
be farreinferior to the other, becaufe his parallels be ftreight lines, and his meridians not arches but rather cer~ 
taine geometricall crooked lines.called Ellipfes which come ex/ééfsone piramidis,and thofe parallels towards ech pole: 
& the meridians towards the Limb grow {o neare togither that one drownes another which is avery great faule, 
whereas G.Frifius his parallels and meridians hauc conuenient fpaces, and are all of them true arches of circles, 
and in effe@: {uch and no other thenthe circles in Stophler be, which he 'calleth almicantares and generall hori- 
zons,and therefore muft needs be more proportionable to the circles of the {phere nam reGtlinea adcuruam nulla eff afa 
fnitas. NotwithKandingal this, though Roiias and Gemma Frilius were finguler inuentions being generall to all 
the worlde, yet both of them were-fo cOmberfome in my fancie that I could not well brooke them: For befides 
that, that they required One or two plates within the mater to be taken in and out,and alfo Srophlers mooner cal~ 
led the reete, to helpe him with his generall horizons, the cunning not little to make their re.ulacurfer’ & Brachsolum 
exatly, withthe {crew pinnes ioy ates and fuch like,yet wher¥all was done,the working of conclufions by them 
{o tedious with often affaics and {o vncertaine for flipping of any ioynt, oriogse, that without many profers and 
twife performance.one could not be affured of any propofition. All thefe when I had read and well confidered 
Tcourfed many a fundrie denife for amendment thereof : at laft thoughit were long fickt, sit pleafed God to: 
fuffer meto attaine vnto the very perfection of the thing I shot at, enen to perfect onc plateand one moouer to 
ferue to all purpofes redily without profers,whichI haue at the laft done : but not without participating fome of - 
every of the aftrolabes before recited,fothat my worke might iuftly not volike to the firft columpne.orypiller in 
architeQture added by the Ronians, be called -4frolabium campofitumif it deferued not amore ample name as the 
fequele shali manifeft. 


Chapter’ 14.2 
Of the definition of the lewel ana his principall parts. 


Vilie about the beginning of his firft booke of offices; faith thateuerie thing that any man. will entreat of, 
ought firft to be begunne from the definition: this inftrument or Jewe/ therefore(if. any man will aske what _ 

itis) is a certaine round fuperficies-or flat forme reprefenting the folide globe and {phere,, and every circle 
in thent contained or imagined, being fo proportionablie, congrucntly,and artificially by profpectine lineaments . 
protradcted,that it perfcrmeth the whole v{e'of the globe and {pherein cuery re(pe& whatfoeuer,and rather more 
then leffe and in effect by the felfefame methode.T his inftrument or any fuch hike: fome writers haue called Plas 
nilpherivm a plaine {phere, but thé moft part Afirélabum or Affrolabium an aftrolabe: the firlt {pringeth of the tradu= 
Sion or dériuation of the thing it {elfe,(ounding»as it were Sphera in plana {phere orglobein plaineforme. The 
fecond commeth of the qualitie or vie called, Astrolabinm quia monfinat lapfusaprerum bicaufe itfheweth the gliding 
or courle of the ftarres. Ane in afmuch as the vfe of theinftrumentis more often called in queftion and practi= 
{ed then therraduction and derivation, therefore the name aftrolabe is more common then plainefphere. But f 
finding the vie of this inftrument fo infinite and vnfpeakeable, have not without caufenamed it the Mathema- 
ticall ewel. To proceede further , whereas all other Aftrolabes haue many,thisonely hath bur feuen principall 
parts. The firftis the ring and ioynt whereby it hangethcalled in latin Su/penforium the hangle becaufe it hangeth 
thereby, or 4nfathe handle becaufe men commonly. take andholdeit thereby. The fecond is the round brim that 
enclofeth the worke of the marer called in Latin Limbus, the Limbe, which is as much ta fay asthe brimme, garde, 
or creft ofa thing. The third isthe worke within the Lembe which willcall by the latin word mater(the mother) 
as well becaufe it containeth the whole worké of thé {phere:within it, as al(o for. thatir is encloféd in with the 
Limbe, The fourthis the moouer on thé mater called in latin diuerfe way es Voluellum the moouer becaufe it perfor— 
meth his office by motion,al fo Arania, the web,becaufe itis: cut out fomwhat like the fpiders cobweb : laftly, rere 
the nette,becaufeic is like anette,but I will call it according to the latin rere , orxather the reete more englifli like. 
The fift is the Label, called in latin Ind-¥or oftenfortum, the fhewer or pointer of fome -tlmuri.. The fixtisthe backe 
of the Aftrolabe; called Dorfizm aftrobsifor the moft part,which I fhall call the theoricke, becaufe the chiefeft mat- 
ter therein common vic,is the theoricke of the Sunne, The feuenth is the rule of the backdide, carying the lightes 
éalled of (ome Aliidada, ; 


Chapter 15. 
Of the dinifion or two fenerall difinttions of this Tewel, 


His Jewel, becaufe it is.athing gathered and compoundediof all the writers of Aftrolabes that are common 
ly extant,as I haue before faid may be likened vnro the worke of Beesin that, that ourof the fweete {ub 
ftance gathered of the freth flowers,is made both the Hony and Honie combe, the one to fupport the other, 
@nd very like in deede to a Jewel that is made of precious ftones and goldeone to holdin another. Euen foin this 
my Jevelthere are two fundrieinftruments fo vnited and compaétthat the one defaceth not the other, but of ne= 
cefsitie the one helpeth the other.and in trueth without the one the other cannot be general,Andenenasthe Ho~ 
nie is moift and the combe ftiffe, the gélde will be forged, bur the precious ftones will not melt : fo the one parte 
of this infirument performeth all. his conclufions fixed, the other by continuall motion about the centre. would 
not haue you take my meaning that che mater fhoulde be, one inftrument and the reere another feuerallie, butthey 


are ioyntlic two. inftruments for part of the reerey andthe Limbe and all the circuler lines in the ater ferne to the 
: one 
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one, and but part of the lineaments in the 3farcr and Limbe and partin the reete ferueto the other, asheereafter 


followeth. 

Chapter 16, 
Of the difpofitions af the circles both in the Mater, Reete, and Limbe, for the firft 
and chrefeft dsftinttion of thes mftrument. 


7-~ Oncerning the two diftinGions of this Jewel mentioned in the laft Chapt. the firft and chiefeft is in effect a- 
~ greeableto Roijas and Gemma Frifiusinuention , and feruing to fo many the vfes of their Aftrolabes as are 
~~ performed without Stophlers reere, and to innumerable other, as Iwill manteft, requiring part of my reere, 

art of the Limbe & all the Marer ro ferue his turne. Firft therefore tor this vfe the Limbe,firkt two ipaces within the 
firft great blacke circle is deuidedinto 4.times 90.degrees numbred from thequinoduall lineto ech pole. Ali the 
lineaments of the mater are required to this diftinétion ,’ which euery man may eafily of himfelfe difcipher, that 


“hath any knowledge arall, or hath redde my firft booke. For the circles meeting togither all at two points which 


» are called poles, are meridians or houre circles, the’ orher fort crofsing them {quare asit were growing lefle and 


leffe from the diametre or equinoétiall line C D, tillthey come to ech pole,are called parallels, ‘Ihe circles or li- 
neaments in the reere {eruing this, are called Almicantares and azimuthes: the almicantares called in Jatin Cireuli 
aliitudinum circles of height,are thofe which are drawne in ech refpect like the paral:elsin the mazer,and are cut out 


| Tike the fpiders webbe, Phe A zimuthes called in latin, Circuli vertscales verticali circies,are thote which are drawne 


cutting allthe almicanzares meeting altogither at one point, where the almicantares growe to nothing: which 
point I call the zenith point of the reere, andis marked with A. thefe Azimuthes are drawne no otherwile then 
the meridians in the marer, but thaethey are cut off in halfe: The firft Almicanrare is the ftreight line crofsing the 
centre of the reereyz.C D.and fromthence are the reftnumbred to 90.ending at A the zenith point : this {treight 
line or firit Almicantare C:D,isintruththe horizon or Finirer, & isto be fet fixed to any laritude,but for diftincii- 


' on (alice I will henceforth call this horizon line the Frniror,or Finitor line, becanfel muft call other circles in the nexe 
Chapter horizons, yet in plaine englith they both are one, The rule bredth in the reere wherein in truethare wi1- 
© ten the deg.of the horizon , and therefore might altogither with the Fistor line be called the horizon or Finirery 


yet in refpect it muft ferue the Recde of a rule verie commonly, will call itthe rule at many times. 


Chapter 17. 


The circles feruing the firft and chiefeft diftinttion kuowne by the laf? Chapt. how to place thens 


tothe latitude of your conntric, where it foall ref fixed to all conclusions, a few 
excepted enen in manner of the globe or [pheere with a farther 
expofitton of the lineaments of she Tewel 
fe placed. . 


Ok: thall vnderftande that in thofe parts of the world, where the two poles be Jevell with the horizon and 
neither of them elevated, they are faid t» haue horizon reffws,a right horizon, which is where thequino dial is 

zenith: wherefore place your Fixitor line fo,that he be cuen with the axtree line,and you shall fee the zenithto 
be in thequinodtiall line: fo is your Jewelnow fetto the right horizon, and there being, performeth all or moft of 
the conclnfions of any right horizon whatfoeuer. But now to my purpofe where one of the poles and axtree lines 
are elevated any whit,there is it calJed horizon Obliquus, and locke how many degrees the poleis elevated,fo ma- 
ny degrees mult you recken from the pole of your Jewe/leftwards one of the Lim beyand thereto fet the Finstor line 
or firft Almicantare, and fo is your Jewel fetto the latitude, euen asthe globe itfelfe is fet, and by the fame reafon. 
For example, I would fer my /ewe/to the latitude heere at Reading, either f get the height of the pole inftrumen= 
tally as hereafter shalbe thewed, or out of fome Cofmographers tables I finde it to be 5 2 o degrees. The pole on 
the left hand of my Jewel marked with A,is the north pole, from him Ireckon downewards 5 2,2 degrees onthe 
left hade alfo, and thereto I place the Finiror line, fo thar the zenith be ypwards towards the handle : and Jetthe 
Jewel remaine fo fixed as it were , for there is he placed to our latitude and redicto refolue any queftion you will 
aske : there prefently may you (ee the funne rifing ,the length of the day, the heightes of the funne,the houre,with 
a number of other tatters, euen this booke full, V0 memento,as hereafter shall be fhewed : therefore when I fay 
henfe forwards place the Finitor to the latitude, remember this,that I meane place the Frnitor line (o many degrees 
vnder the pole,as the pole is eleuated in the region or place propofed ,althongh I might better bidde you place the 
zenith point of thereerefo many degrees aboue the right ende of thequinoctiall , all commeth to one, but this is 
éafier to vnderftand. And now to proceede farther , the Finitor being thus placed ynto the latitude, and fo remai- 
ming you shall ynderitand that your Jewel {ymetrially reprefenteth the verie {cituation of the globe or fphere to the 
fame latitude with all theircirclesand’ furnitures For to beginne with all, the Finiror line reprefentsthe horizon 
with the numbers thereof: the innermoft circle of the Limbe1sthe meridian, reprefenting alfo the Colurus folstitiorum 
and alwayes (eructh the vfe of the meridian or noone line to eucry latitude, The points in the fame meridian, 
where all the meridians doc meete vz. A and B. are thepoles that on the lefthande of the handle vz. A. the pole 
arti ke or Norih Bethe antarticke, the diamctrall line lying betweenethefe poles videlicet AB, is the axtree line, 
and reprefentéth the Coluris equinottorum and the 6,of the clocke houreline to every latitude, the line which cutreth 
the centré comming from the handle yz.C D, ‘which croffeth (quare the axtre¢ line A B, is thequinodiall,therule 
applyed thereto fheweth his numbers'and diuifions: the circuler lines meeting at the poles A B are meridians and 
in vie ferue for houre lines,and circlés of right afcention, of which euery 15.18 feparated with prickes to ferue our 
common houres, the axtree line being 6. The circles of like width in the mater beginning from thequinoétiall G 
D waxing leile vnto ech pole, are’ called pa rallels*or Circnli pare llells ; and ini vfe doe limit the declination ofthe 


', funne,moone,planets,ftarres, or any place or point of the heauens from thequinoctiall the 2 3-5 parallel on ech 


fide 
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} 
fide thequino¢tiall feuered, which prickesare the tropickes,and the 23. 2 parallel reconed from echpole, are the | 
pole circles: further the line drawne from tropicke to tropicke, cutting thecentre and onely there totiching the 
Limbe, is theclipticke line:at the centre is the beginning of y. & =,the reft in order accordingly, the ruleapplied 7 
to this eclipticke fheweth the degrees , and eucry 30.degreesmakeafigne, The axtree line being the6, of the~ 
clocke line at morning and euening, as I faid, euery 15. meridian reprefents the other houre circies,the Limbeit | 
felfe being 12.0f clocke at noone and night, the reftin like order, as they be figured. Thentocometo.the reese ©) 
ftanding ftill in the fame {cituation, the-almicantares are the circles of altitude, reconed from the Finiserasin the | 
Jaft Chapter: the azimuthes are the vertical circles , the Eaft azimuth pafsing from the centre direGtly tothe 2e=. 
nith, I call the zenith line,which is alfo theaft line,and firftazimuth , and from him they are numbred towards’ | 
the fouth rounde to 360,Some haue called the Eait azimuth fimplie the verticall circle. Now laftly ro make fhore 
of all ,the Finiror being ftill at the {aide latitude, this Jewel reprefeateth in all points theverie lineaments, that you | 
fhould fee on acleare plaine glaffe placed perpendiculer, quite through the middeft of the Globe in the plaine or | 
flatte of che meridian circle,and the eye-placedin the point where the Eaft azimuth,and thequinoctialldo meete ~ 
the horizon vz.in the eentre, Or thus more plainely,it youhad a Globe of chriftall with all the merdians,paral= 
lels, azimuthes, almicantares, and the horizon drawne thereon, in the middeft of which chriftall globe, a plaine’ )) 
chriftall glaffe were placed, diuiding the globe in the plaine of the meridian into twojhemifpheres, andthisdone © 
you did place your eyein the verie Eaft, or V Vet point of thehorizon, and that you could drawe allthe linca= 
ments of the hemi{phere again{t you on the plaine glafle as your eye there {ceththem, they fhouldebethe verie 
fame as the lineaments of this Jewel ares | 





Chapter .18. 
Of the difpofitions of the circles both ix the Mater, Reete,and Limbe, for 
the fecond diftinttion of the lewel. 


Ts fecond diftin&ion ofthis Jewel mentioned in the 15. Chapter, is in effeét agreeable to the inuentions of | 





Sconer, and Stophler,and {upplieth the fteede of Stophlers reere,and generall horizons, which Gemma Fri- )| 
-_ fius would needs haue anexed to his Aftrolabe, as an inftrument by it felfe, but a great deale more effcftu- | 
al then it in many points,as hereafter wil appeare,though perhaps it feeme fomewhat intricat at the firft blemish, | 
yet. once in vfe,as eafie as the other. For this fecond diftinction ferueth the innermoft {pace of the Lambe and hath g 
two diuifions, the one beginning from the point A, and {o leftwards rounde ynto 360, the other divifion is into 
twife 1 2.feruing to the ordinarie houres,; the point A which in the firft diftinétion was the North pole,is now 6. | 
in the morning , anft B there the South poleis nowe fixe at euening , the points C and D in the firft diftinction 
bounding the equinodtiall,are now 12.atnooncand night, the reft accordingly. Then to cometothelineaments | 
ofthe Méarer {eruing this part , there is a great alteration, forthe innermoft circle of the Lambe whichin the other | 
part was the meridian ,is heere thequinoctiall , the axtree line A B ,is here the Eaft line and reprefenteth the Celu= 
rus equinoltierum, and thequinodtiall line C D is heere the meridian or nooneline, and reprefenteth the (oluns Sol= 
Stitrorum, the centre reprefenteth the two poles of the world,and the meridians are here become generall horizons; 

» the fubftance of the Reere (eruing this part is but the zodiack and the fixed ftars. The zodiack is dinided into fignes 
and degrees, and the ftarres haue their names afcribed : and where, inthe former part the Reere was to be fixedto | 
any latitude: heere the Keete is euer mouing about the poles, being the centrein all his a@tions. And in few words — | 

» af che plaine chriftall glafle mentioned in the laft Chapter did diuide the globe furnithed with all neceflarie linea= | | 
ments in thequinoétials flatte, and your eye were placed in one of the poles, you fhould feeon the plaine glaffethe | 
verie lincaments of this part of the Jewe/,rebounding from the ynder hemifphere,only this except,thatthere would || 

_ be two ecliptickes drawne on the chriftall globe one crofsing another {quare, if you woulde fee both the halues 
thereof,as on my Jewel they are made. | 





Chapter 19. 
A farther declaration concerning the fecond part of this lewel for the zsdiacke, 
generallhorizons, and fixed flarres. 


Declared before in the 17.C hapt.that the oblique horizons alter with euery degree of the polescleuation more 

or leffe, but now am to inftru& you in two things for your better vnderftading, the oneis,that thereisaccoun=. | 

ted but 90. feuerall differences of horizons through the whole worlde (in refpe& of the latitude, becaufewhen | 

( thequinoétiall is leuell with the horizon , then the pole being zenith can be but 90, degrees elevated : and being 

there at the heigheft muft needs wax leffe againe: you will fay there be 90-to the North pole, and go.to the fouth, |) 
fo there are yet in this part of the Jewel one go. fupplieth both, Thefecond thing I am to minde you of is,that as all 7) 
great circles of the {phere croffe ech other iuft in halfe, as in my §:Boolce thalbe fhewed : fo eueriehorizon howfo- || 
ever helie in the world, yet deuideth he thequinodtial becaufe they are al wayes both great circles of the {phere,in- 
to two equall parts, and the one halfe lieth on the North part, the other on the South part ofthequinogtiall, and "||| 
fo likewile of the zodiacke being alfo a great circle. Further you fee that in this Zewelthere be but 1 80. meridians, | |] 
or rather halfe meridians, euerie one of them being in profpedctiue a femicircle, euen the axtrecline A B ic {elfe. fo © 
that in trueth they are 1 80.femicircles which are go.whole circles,and mut be numbred from the axtree orrather 
here to be called the Eaft line A Bon ech fide to the Lembe ending there at 90, Then fatife your felferhus that you | 
haue by this meanes 90. whole circles called horizons euerich of them taken with his match equallydiftantonech | 
fide from the axtree line A B, which line AB isa wholecircle it felfe. Then muft-youtake thisofalmes from pro= | | 
fpectine, and looke for no demonttration thereof at this time of me,except my leifure were morethenitis: for im 
trueth it isfomwhat holpen by this maxim: Oppofitornm femper eadem eft ratie,otherwile it would proue but rudiori mis 
nerua. I fay that thofe halfe horizons which lie on the North fide of the axtree line AB. thatisto fay, nextthe mid= — 
hight point of the noone line,are the North parts of the horizons, thatisto fay, by rea(on of their interfection, | | 


. . lying 
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lying on the North fide of thequinoétiall : which here as I faide is the innermoft circle of the limbe: and the halfe 
horizons lying on the South part of A B next the handle of the Jével,are the South parts of the fame horizons: the 
centre of the Jewel being centreto them all : and you muft imagine, that (they all crofsing thequinodtiall) the one 
fort is on this fide, the ocher beyond, and yet are foreshortned by meanes of their erection and deprefsion from the 
eye profpectiuewi fe : and (6 likewife for the zodiacke in the rere, the North halfe muft be imagined to lie north= 
wards, and the other halfe crofsing thequino¢tiall to lie fouthwards, and to be foreshortned or thruft rogither as 
painters terme it by placing of the eye, Now by this time I hope you wel vnderftand me how thefé 1 80,halfe me- 
ridians are become 90.whole horizons;I think you be notignorant that thefe 6.fignes V7" & IL 95 S$. np are north 
fignes that is, alwayes ‘ying on the North fide of thequinoétiall, and the other fixe m f ‘vp = X fouth fignes, 
and lying on the fouthfide. then will I conclude the {cope of this Chapt.which is, that you mutt know and al- 
wayesremember (therefore noteit well) that the North fignes in the zodiacke muft alwayes rife and fet on the 
North part of the horizons, & the fouth fignes on the fouth part,& fo likewife the North ftars to rife & fet on the 
north part of the horizons,& the fouth {tars on the fouth part:note thatin my Jewel for diftinGtion fake,thejnorth 
ftarres do point outwards trom the centre towards the Limbe, and the fouth ftarres inwards towards the centre. 
Further though call them henceforwards north horizons, and fouth horizons for breuitie fake,syet I meane the 
north part and fouth part of the fame horizon,orhorizons.For the ftarres magnitudes looke in the 7,Chapter. 
Laftly the verie point or tippe of any ftarre in the reere, I will call his apex. 


Chapter 20. 
How tochoofe ont which of the 90. horizons feruethtoenery countrie. 


¥ the 20.Chapter you may gather thus much that the pole articke or point A.in this fecond operation is the 
Eaft point,the point B V Veft:atthe handle South,or noone:and at the lower part,north or midnight:& are 
—_ foto be written in thofe parts of the /ewel vz. Eaft, VVeft, North, and South, and nowe to choofe.the hori= 
fon to any place, get the laticude thereof either by tables,or elfe by obferuation, as fhall be fhewed: and then re- 
membring that the ce xtre is now become the pole or poles , reckon fo many horifons from the centre on ech fide 
as the degrees of latitude come to,and the horifon there ending is your defire.For example,I would know which 
of the go, horizons doth ferue heere for our towne of Reading : the poles eleuation or latitude(all is one)is 5 1S 
as I faid in the 1 7.Chapt.therefore for my horizon I reckon from the centre being here the pole,and that north= 
wards on the nooneline 5 1z degrees,and as much on the noone line fouthwards. the horizon there, isthe fouth 
art of the fame: fo I conclude that thofe two halfe horizons are the whole horizon, feruing Reading, & becaule 
ar remaine in that place, I fhall haueJittle neede of any ofthe other, and therefore I diftinguish him out with 
rickes or fome other deuife, whereby I may readilie fee him at all times from the reft, and {o am I well for my 
Eircen aslong as I remaine at Reading,butif I trauaile fouthwards or northwards to N orthampton, Barwicke 
&c. then muft { choofe anothes horizon according to the latitude of the place,as before,to ferue my turne as long 


as I am there. 
Chapter 21, 


How the Zodiacke and fixed ftarres rife and fet onthe horizon now found, 


The firft quarter, betweene north and eaft, is the north eaft quarter,the fecond towards fouth,the foutheaft 

quarter ,the third from fouth to weft,is the fouth weft,and the fourth from wedtto north, is the north weft. 
Now thequinodtiall alwayes rifeth and fetteth full eaft and weft, that isin the points A andB, and therefore as 
manie ftarres , planets , or other points of the heavens as happe in thequino€tiall, as namely of the zodiacke the 
degree beginning y~ and =~, & therefore the funne there being doth alwayes rife and fer full eaft and weft,euen 
in the points A.B, but of all other ftarres, points,fignes,and their parts or degrees that lie fome north, fome fouth 
from thequinoétiall, fome part muft needs lie north, and fome fouth from it, and are therefore called north and 
fouth ftarres,points and degrees, according as they lie: then in reafon you may well conceiue that if thequino&i- 
all do alwayes rifeeaft, thofe ftarres or fignes that lie north from it, muft needes rife onthe north eaft quarter 
of the horizon and fet on the north weft quarter. And likewife thefouth fignes and ftarres muft ‘needes rife on 
the foutheaft quarter, and fet on the fouthweaft of the horizon : and that which moreis, if in any latitude any 
ftarres lie more north or fouth then thequino€tials height is , in the{ame countrie fuch north ftarres be continu- 
ally aboue the horizon and neuer fette, and fuch fouth ftarres be continually ynder the horizon,and neuer feene 
inthat country..An example would not be amiffe here to helpe a beginner in the firft entrance : admit I would 
fee where about the great ftarre called 4réurus or Bootes rifeth in our horizon , now becaufel know him to bea 
north ftarre by the 19.Chapt. I turne about my reere till his verie apex come to our horizon, founde by the laft 
Chapter,in the north eaft quarter of the Jewel, for there doth that ftarre alwayes rife: and then laying the rule 
to the degree of the funne in the zediacke, it fhewth in the Lmbe, the houre of his rifing:but that shalbe thewed 
hereafter. Nowe toknow where (The fets , turne the rete till his apex doetouch the faid horizon in the north 


Th Iewelin this fecond diftin&tion is divided into foure quarters by the Eaft line,and noone line as you fee. 


weit quarter,and there is your defire\ Then admit! would fee where the great ftarre called Foma hand being a fouth 
ftarre, doth rife and fer, I rurne abouk the rere till his apex do touch the horizon in the foutheaft quarter, there he 
rifethalwayes, then turne about the reere till his apex do touch the horizon in the fouthweft quarter aud there the 
ftarre fetteth alwayes; the rule then applied to the degree of the funne fheweth the houre. And in like manner is 
it with the north and fouth fignes:, and their degrees : admit I would know where aboutesthe 10.degrees of Ir 
rifeth becaufe Iris north figne, I turnethe rere till the 10.deg.thereof do cutte the horizon in the northeaft quar= 
ter, and for his fetting in northweft. In like manner the fouth degrees rife in the fourheaft quarter, and (ce in the 
fouthweft: take fome paines and conceiue this Chapter well, anid you hall have a pleafant vie of your Jewel: you 
‘Shall ynderftand it the better if you conferre it with other Chapters of the third booke that hang hereon,as here- 
after will follovy. 
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nn ve Chapter 22. 
a; “ Ofthe backe of the Iewel, ana bis lineaments. 


. 7 ‘ P ; 
aN the backe of the Jewel I haue appointed the theoricke of the funne,and fome one devileor other within it; for 
[ect man to make choife of by the 13. Chapter. The rule onthe backfide ferueth chieflieto take altitudes : the 

line hanging plumme from the handle, I'call the perpendiculer or plumme line, and the line crofsing the fame 3 


{quare , which in taking altitudes lieth(or at leaft mutt lie,if you do well)parallel to the horizon, [call che line of 


Teuell, Looke more inthe fourth Booke and laft Chapter. ) 


SLSR MBAS 
‘Thethird booke of the Mathe- 


maticall Zewe/: gathered and fet foorth by lohn Blapraue | 


of Reading Gentleman:conteineth al the propofitions and con- 


clufions of Iohannes Stophlerus, Iohannes Sconetus, lohannes Rosjas, G, Frifius, 
orany other, written on theirfeuerall Aftrolabes, fetdowneheereinthefelfelameorder 
thae Gemma Frifius hath done them on his Cathelicon, but all of them applied to this Iewel, and altered toa 
more plaine and briefe Method, both in writing , working , and vnderftanding , by reafon of the Authors ° 
newy deuifed reere, which performeth them fixed as redie, as by any tables, without any of thofe tedious 
_ profers,or doubtful affaies, which Gemma Frifiusis driuen to vie,by his Curfor, or Brachiow 
t lum: who alfo hath annexed diuerfe new additions to moft of the Chaptets. 





Chapter 1. 
"How by this Tewel to take the altitude of the Sunne, Uoone,or Starres, 


Hough this matter be too too wel knowne alreadie,euen to the commen fores ¥ 
yet fince other authors have madeit their firft Chapter,I refule nor to follow : 
the fame courfe, Adegrecin latin Gradu, is the 360.part of a circle : Altsrudoyira 
English altitude,or height: the fame in all Aftrcnemical obferuations,is taken 1 
by the degrees of a circle, or a relation ynto them. V Vherefore to take the al- | 
titnde of the Sunne,let hang the Jewelin your hand at libertie,turning the edge 
of the Limbe towards the funne, the rule on the backfide lying euen in the line 
of leuell, which line reprefenteth here your horifon : then litt vp thar ende of 
the rule next the funne (or put downethe other, allis one) vntill you may fee 
the funne.beames to peirce both thefightholes, and looke what degree of the 4 
Limbe the rule cutteth, counted from the line leuell , the fame.is the Sunnes al~ 
: S titude for thatinftant. For ftarres you muft with one eye fut, Jooke through 

So the greater fight holes,made of purpote for itars,till you {ee the ftarre thorow 
them both, and then doth the rule shew your altitude, Alfo a man may, if his fight holes be too little or the ftarre 

dimme, take the {tarre euen with the ypper edges of the fights, fo they be parallel to the holes, which of fomeis 

thought the beft way, Further if your uaint be heauie, or your hand vncertaine , itis beft to hange it by a 

naile on a tree, ftatfe,or poft this taking of altitude will be much in vfe hereafter, : 

Note that when you take the altitude of the Sunne, Moone, or any ftarre being in the Meridian circle, thenis 
the fame called the meridian altitude. ; 





A Chapter 2. 
How to get or rather examine the Sunnes greate/t declination and diftance of tbe Trepickes | 
avdthereby alfo tolearne the latitude of any conntrie. 


4 3 gaa Gémma Frifius, | 
r He Eclipticke lieth alwayes byas, or inclining to the equinofiall, according to the funnes greateft decli« 
nation;which in the(edayes is 23.degrees 3 0.minutes, or rather after late writers 23.degrecs, 28.minutes, 
which so proue, take che meridian altisude of the funne in the higheft of (omamer, being in the very Solitice, 
P an 
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and sgaihe in the deepeft of winter , being inthe winter Solftice: Deduétithe leffer meridian height, ouro£ 


the greater, theremainder is the diftance of the tropicks : 
example. , 
Inthe yeare 1§ 7g. about S. Barnabies day, becaufe thecountriefolke account that the Jongeft day in the 
yeare : fortwo or three dayes betore,and:after,l watched the funne comming to thefouth,and there I tooke 
his higheft alitude ech day,and I found that the 1 3-day of Iune the funne had the higheft Meridian altitude, 
which was 62.degrecs that I noted in my book. Then abouc faint Lucies day in winter,counced the fhortett 
day in the yeare, 1 warchr the funnes lowelt meridian altitude, and found it the 1 3. of December to be 15. 
degrees.then of thele two Lfubduét the lefler vz. 15 out of 6 2.the creater:there refteth 4.7.and that isthe di- 
ftance bet weene the tropickes, the halfe of that vz, 23> 8 the gresteft declination of the funne, and fo much 
doth the zodiacke decline from thequino&tiall, and as much doe the poles of the worlde, which are allo the 
poles of thequinodtial ditler trom the poles of the zodiacke. 
* -Heere mutt you note that this greateit declination of the funne hath not alwayes beene found one, of {e- 
‘ nerail authors atteveral times: for Prolomeus & Ariftarchus,Samius and Pimochares,that were 400.yeares 
before him almoit,did finde by obferuation that this declination was 2 3.degrees, 5 1. minutes, and 20. fec. 
-and trom their time hitherwards, it 1s foundeto decreale by little and little, For mahomeres Aratenfis after Pto-= 
lomeus 749.yeares,found it 23 degrees 35 ,nrinutes : after him 420. yeares, Prophatius ludeus 23. deg.3 2. 
minutes. ‘{ hofe of curtimes, as V Vernerus,and Copernicus, hauc found it 23. deg. and 28, minutes, and fo 
is it thoughtto be at this time, of thofe that haue made obferuations with large initruments, 

Bur now by this declination is had the latitude of any place,verie commodiouflie, For example:becaule be= 
fore I found the funnes loweft meridian altitude 15 .deg.adde thereto the funnes greateft declination nowe 
knowne vz, 23.degrees, 3 0.minutes, it maketh 3 8.deg. 30.minutes,thequinottials height abowe the honzon, 
which you shall deduct from the quadrant of a arcle vz.3 8,30. out of 9o.there refteth 5 1.deg,30.minutes, 
the height of the pole,or latitude at Reading, where I made the forefaid obleruation. But being made by {mal 
inftruments,{ baue (omwhat erred, for it is hcere 5 re The contents of this Chapter feructh moft truly as 
before, to all thofe that dwell inthe temperate zones , that is whofezenithes are betweene the tropicke and 
pole circle, Bur co thofe that haue cither tropicke in rhezenith the loweft meridian altitude of the {unne, be= 
Ing in the winter folftice muft be taken out of 90.& forefteth the diftance of the tro icks. And to thole that 

aue their zenith betweene the two tropickes, thetwo meridian altitudes takenin the folftices,muft be ioy= 
ned togither, and the Atasé amounting aiuft be taken out of the emicircle vz.1 80, and {o refteth againe the 
diftance of thetropickes , whole halfe yz.the funnes greateft declination being added tothe funnes loweft 
meridianjalutude, maketh theleuation of thequineial aboue any fuch horizon, which being také(asbefore) 
out of9c,degrees, leaueth the poles eleuation. Likewife whofe zenithes are in the colde zones, who hauc the 
fun continually abone the horizon certaine dayes, there muft you take the {uns greateft meridian altitude, 
being in the Soiftice, fand likewife his lefe meridian altitudethe fame day (forthe fun commeth twife viliblie 
in24-houres,to the meridian even as our north fars do)thole two meridian altitudes ioyned to ither,make 
the whole diftance of the tropickes, thofe chat haueeicher of the poles theirzenith,there the highest meridi= 
analeicude,is rive funnes greateft declination, and thofe thar haue the polecircles zenith,the greateft meridis 
analtitude,in the fommer Solftice is the diftance of the tropickes, 

Blagrave, Allthefeand many more you may learne by the very beholding of the Jewel,and might haue done 
if nothing had beene writen thereof , for the /ewe/ being placed from latitude to latirude, asin the 2-Booke 
and 19.Chapteris fiewed : you mayreckan even ypou the limbeall thefe altitudes aboue the Finster {evrerally 

‘at pleafure, for the Almicanrares are had Ip/o afpedlu, and truely all the circulations of the globe, morereadie 
_then if you had the (phere in your hand, and therefore reade well the last part of the {econd booke,to ynder= 
ftand eucry part of your Zewel, 


halfe that, is the Sunnes greateft declination, Fo® 








Chapter: 3, 
How bythe theoricke on the backe of the lewel,to get the funnes place 
or degree in the xodsacke any day, 


Gemma Frifius § 

Eeke the day propofed in the cirele of monethes, on the backfide of your Jewel, and thereto lay the rule 

Swhich in the circle of fignes adioyning, tieweth thedegreefowght for. nik 
Example. 

This prefent day being the 7. of lune 15 8 2. I would know where the funne is, vz.in what degree of the 
zodiacke, I refortto the backe of my Jewel,and feeke in the Limbe of monethes fore lune: and there the 7-day, 
as they be figured, where on [lay the rule which I finde to cutte in the Limbe ofthe fignes,adioyning the 25.. 
degree, and almoft 40,minutes of Gemini, {eruing to the beginging of the faid 7.day of lune, which isthe 
degree of thefunne fought for. 


Bur here by the way you muft note,that the circle of the yearc conteineth but 365. .dayes,where as in truth 
itis 6.houces more verie neare, whichis a quarter of a day, therefore when you make your theoricke, you 
mutt Itnow to what yeare it is made, either the firft,{econd,or third after the leape yeare: that knowne, your 
theorick ferueth exactly ynough for that yereto whith itis made, but to the next yere you mutt adde a quar. 
ter ofthe next day following to your day propofed , and then take the degree of the zodiacke feruing thar, 
tothe fecond yeareé,take halfe the day following, to the third three quarters, and then the fonrtl: is the yeare 
of thetheorickeagaine, and needcth nothing to be added : deuide the yeare of our Lord by 4. and if there 
remaine-nothing it 1s leape yeare, if onetwo or three,as neuer itis aboue, it fieweth the yeares paft from the 

-leape yeare; ty Example, 
This yere 158 2.deuide82.by 4.(. for always the M, & C. years are leapyears) there refteth tran erRy { 
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now shativis.the fecondfrom:the leape yeare,;fothatif my.theoricke were made for the firk yeare,then this 
sbeing the fecond yeare, Laddeto-euery day, .a.quacter of the day following throughthe whole ycare, and{o 
ofthereft. Thefe fixe houres foure times gathered make a day, ;and therefore cuerie fourth yeare Februarie 
.dhath :2.9.dayes,and.then;is.called the leape yeare,in: latin Aigextus-or.annnsinterculars, becaufea day is then pur 
sin begweenc, other.minures,wanting are not hereto beregarded,. 


«Chapter. 4. | 
How to finde the funnes declination for enery day inthe yeave and alfotbe 
declination of euery part of theclipticke, 
neh Gemma Fri/ us, \ ’ a 

rc aq grHatsthefunnes.greateft. declinationis, it is (aid.in the 2.Chapter.In like mannerjemerie degree 

\ y, \ / of the zodiacke hath his {eyerall declination denominated by the parallel,cutting the (ame deg, 

‘VY wherefore theclipticke line being. drawne on the ‘ater, and deuided asin the 4. Booke, and 6, 
«Chapter is fhewed :.Learne,by,the laft.Chapt. the {unnes degree in the zodiacke,for the time propofed, feeke 
he (ame.degreeon.theclipticke line, and chen.doth the parallel crofsing the fame, fhew in the Limbe(or other- 
wwile.reconed.from thequinodtial) the declination fought for, Example. 

The firft of may this yeare i 5 32.1. wouldeknowe the {ynnes declination : ‘by thelaft ChapterI findethe’ 
Aunnesobein the 20.degree, and almoftan halfe of = I fecke that degrce on theclipticke ofthe Mater , and 
aheredoilifee.to,croffe the.1 8.5-parallel, xeckoned.fromthequinoGiall , and becaufe the fame parallellieth 

’ gowards the pole arricke , or north pole‘from thequinottiall , 1conclude the funnedeclineth 18.2 degrees 
northwards, and fo may you fee the declination of any degree of theclipticke, whither the fannebethere or 
not: if thetlipticke be not on your mater, or be vndeuided, the rule or Finizor may fupplie its 


Howto do the fame a new way by the zediacke of my Reete. 


Blaraue. Lay the Labelon any degree in the zodiacke ; and his degrees reckoned inwards from the Lime, 
Shew your.defire. Example. 

The laft of March 158 2.the funnebeing in the 20.deg.26.minute of y7,I feeke the fame degreein thezo- 
@iacke of the reete, and theretolay the Label: then reckoning the degrees of the Label, betweene the Lintue and 
that degree of the zodiacke, I finde 8 .degrees and better, the declination thereof : and becaule vy is a North 
“figne it declineth North. Note that if your Labelbe not deuided , you neede burturne abourthe Reere till the 
“wodiacks degree propofed,do cut the noone line, or axtreeline,and cithcr of them shall fuppliehis want, 


Chapter 5. | 
How to finde the latitude or poles eleuation,any day propefed in.ang 


placesor cowntrie what foener. 


Gerama Frifius. 

PP He latirude or poles.cleuation , are in effect all one, and what they areis thewed inthe ficlt Booke 14. 
Chapt. .finft by the 3.Chaprer.(eeke the degree of the funne, forthe day propofed,and by the 4.Chapr. 
the {unnes declination, themtakce the meridian altitude by the firft, and reckon the fame among the al« 

micantares,from the Fssiser vpwards, turning about the Reere till the fame almicantare'do touchrin the lime, 
and that rightwards from the pole articke , the funnes parallel of declination: and fo doth the Finirorftande 
fixed to the latitude of thac place : the degrees in the Lente betweene the Finiter and the pole articke, theyveth 
theleuation thereof aboue the horizon.of that countrie,or place. 

Example, The 10.0f'Aprill 15 82,the (unne being in wy by the 3-ang his declination 11 2. by the 4. tooke 
his meridian altitude 50.deg.which done, told out the 5 o.almicantare, and turned aboutthe reeretil the {aid 
g o.almicantare did meete the 1 1 = parallel (reckoned towardsthe north pole) onthe Jimbe,and there the reere 


fixed, I reckon on the Limbe the degrees hetweene the Finiter and the pole, or betweene the zenith and thequi- 


oa no@tiall , which are alwayes equall, I finde ¢ 1# degrees, which isthe height of the pole, or latitude atRea- 
a G ding. Note that in all workings for the moft part, the zenith point of the reere muft be about thequinodtiall 
ni owards the North pole. rs 


——- 


You-may do the{ame another way withoutthe Jewel, thus:ifthe declination of the {anne be north, fubduct 
the fame from the meridian altitude, ashere it was 1 1©,which taken out of 5 0. theremaine videl. 3 8>is the 

equinodtials height aboue the horizon, which alwayes fubduted from 90.leaueth the latitude yz 5 15--Butif 
| - the declination befourh,adde thefametothe meridian altitude,and fo haue you thequinoétials, height which 
§akea from 9oJeaucth Jikewile the latisude., 


Chapter 6.° 
How toknow what it ig a clocke at any time the [uune Lining, 
and in any region in the world. 


ermmna Frifittt, 3.06 
Cannot choofe but fet downe this Chapt. next.becaufe itis one of the chiefeft thatany yong beginner can 


“I 


dclightin, and by my ‘ewelis one of the eefielt where, in Gemma F,inftrument, it was one of pee . 
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and therefore he appointed it the 30.Chapter, becaufe a man fhould be firft well acquainted with his initra- 
ment. The latittide of your place or abiding, being firft had by the 5-orotherwile, asshalbe shewed in other 
Chapters following,you mult get the funnes declination for the day propofed, by the 4, and then at the in- 
ftant rhatyou would knowthe houre, take the funnes altirude by the firft: which done, the Finisorbeing fet to 
the latitude reckon the {unnes altitude (o rakem amongft the almicantares, and miarke where bis parailel of 
declination curteth the fame almicantare, for there the houreline pafsing by , doth thew the houré and deg. 
eueric deg.being 4.minutes,thus in briefe always the altitude being taken the houreline pafsing through the 
cro(sing of the Almicanrare, and the funnes parallelis yourdefire. 

Blagrane. As oft.as i looke whatitis aclocke by my Jewel, and fee with what facilitie, certaintie, and redi- 
nefle for everie countrie I dee it, oucr that I was wont by Gemma Frifius inftrument, with his Curtor and 
Brachulum, I can not but meruatle that hee and his fonne Cornelius G. coulde bee content with fotro~ 
blefome a praétife, which trulie I lotbed euen ypon the firft fight , which not onely in working this Chapt. 
buralfo in moit of their whole booke is verie comberfome, although in fome Chapter more then in other,yer 
is Gemma Frifius to be excufed,becaufe he was the inuentor.Facilius enim est inuent addere quam de noue componeren 

Example. The fixt day of October 1§ 80.in the morning I went foorth of my ftudie at our manfion houfe 
at Bulmerth by Reading, where I. was writing the ficft copie of this propofition at that prefentinftant. The 
Jatitude being theres 15 degrees,and at the fame time the funne being in the 2 3.deg.3.-minutes of “his de~ 
clination by the 4.was 9.degrees fouthwards, and 6, minutes, all thefe things to him that yfeth his Zewe/ daily 
will alwayes be in memory;I fay, | went forth then, and turning the edge of my Jewel to the funne,I founde 
his altitude 1 2.degrees by the firft,which is as much to fay, as the funne was that inftantin the 12.almican= 
tare, wherefore by the fecond booke 19, Chapter , ferting the Frmrorto our ‘latitude vz. § IF deg. I marked 


wherethe 12.almicantare reconed from the finitor,did cur'the 95 parallel,reconed from thequinoétiall line 
towards the fouth pole, for that the funnes declination was fouth’, and there did the houreline that crofied 
this inter{e@tion shew me that it was 3.deg.paft 8 of theclocke, that is 8.ofthe clocke,and 1 2.minutes paft. 
Foreucric degree is 4. minutes in reconing the houre at all times though everie degree in euerie other relpect 
hath 60.minuccs,and euerie minure 60.feconds, and euery fecond 6.thirds &c, vnto tenthes. It was 12.mi= 
nutes pait 8,and therefore tine to go to breakfaft,for him that lay not laft abedde: I made haft into the hall 
where { found my companionsat it, and (0 tharpe fer, that had not my Jewel beene readier then Gemma Fri- 
fius Aitrolabe, I had loit my breakefaft with tooking what it was aclocke,and therefore Lhad great caufe to 
commend it at that rime, 

But what did I {ee more,euen the azimuth that the funne was in at that inftant_alfo crofsing the interfecti= 
on of the funnes patallel,and almicantare,which being reckoned from thezenith line, did thewe me that the 
funne was in the 324 vertical circle reckoned from the Eaft,the azimuthes indeed do reprefent,as je were the 
points of the compaffe,and before the compafic found, men failed thereby, and therfore if you did diftinguith 
chem into the points of the compaffe, by fome notable difference, then might you feeat all timeson what 


point the funne, Moonc,or any ftarre were without helpe of the lodeftone, there be 3 2.points, by which de= 


ea 


uide 360,and the quotient fieweth11.25 degrees, feruing eucrie point feuerally, but this ferueth to no great 


vie but onely on the fea. ‘ 
Chapter 7. 


The latitude of any place knowne, howto get the declination of the fanne, 
or nny ftarre, planet or comet, by obferuation, 


Helatitude knowne , fabduc that out of go.there refteth alwayes the height of thequino@iall in thas 
horizon, for the latitude and thequinoétials height,are one the complement to the other,they both ma- 
king 90.degrees. This knowne, take the meridian altitude of any {tarre or planet by the firit Chapter, 
which ifit be found greater then thequinoétials height’, then to vs that dwell on this fide of thequincétial, 
the ftarre fhalbe north declining, iflefle, it Malbe fouth: therefore take the lefler height out of the greater, the 
remaine,it is your defire, ; 
Example, Heereat Reading the latitude being 5 12. the complement of 90.is 38+. degrees ,thequinodials 
height.Itooke the meridian altitude of the great ftarre called Aréturns, or bootes, and found it 60> degrees, 


out of 60%. there refteth 22—- degrees, fo much is the declination of Ar€turus from thequino@tiall , and that, 
northwards, becanfe his height was greater then thequino€tials,and fo may you do for the declination of any 
Starre, plannet, comer, or the funne. 

Buttherearea great many f{tarres thatto vs neuer come atthe fouth, becaufe they neuer come beyond the 
zenith, which are thofe whofe diftance from the pole, is either leffe,or equall to the diftance betweene the ze~ 
nithand the pole. The diftance betweene the pole and the zenith, is alwayes equall to thequinodtials height, 
wherefore the meridian height of fuch ftarres may be northwards, twife taken, once aboue the pole and a~ 
gaine vnder the pole. For the declination of thefe, take the latitude out of the greateft meridian altitude, and 
the remainer out of 90, fo refteth your defire, But if you will worke by his lefler meridian altitude, fubduct 
it out of the latitude, and the remainder out of 90,there refteth then the declination fought for, Againe if you 
lift, fabdué the leffer meridian altitude out of the greater, and part the remainder in halfe, and fubdué that 
halte from go.-the fame declination appeareth againe. 

There be other ftarres which come paft the zenith, and yet neuer fer: their declination may be had botla 
wayes. The Jewelit (elfe yeldeth fo plaine'demonftration thereof, that it needech no example , for the finitor 


being at the latitude, the parallels theyy what ftars may fer, or fet not: rile or not rife.J take the lefle,vz.3 85 
in that countrie. 
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Todo the fame,the flarre being in any place of the {kee by obfernation 
| and belpe of the lewel. 

Blagrane. Place your Jewel to lie leuell or atte with the horizon ona ftoole,pofte, or otherwil ¢,fothat the 
line of Jeuell lie in the meridian vz.iuft northand fouth, which you may doe by helpe of a diallneedle, recti= 
fied or otherwile, as fhalbe shewed in the 33. Chapter : this done turne about the rule till you may fee the 
ftarre deficed, euen with your fights, and then marke what degree the rule cutteth in the Limbe, and reckon 
him from the nooneline, for that fheweth the azimuth the ftarre is in: this done, take vp your Jewel prefently 
and take the altitude of the ftarre. Now the altitude and the azimuth being had both at one inftanr, fet the 
finisor to the latitude,and feeke where the like azimuth,& almicantare do croffe ech other, the parallel of the 
Mater cutting the fame crofsing, sheweth the declination of the ftarre, being numbred from the equinodtial- 

Example. \ went one night to. make this experience of the great ftarre ynder Orion, called (4mm maror 
the greatdogge, when my Jewel was laide Hatte with the horizon ona ftoole, and the noofieline euen 
with the meridian, which I had firft drawne in the day time yppon the ftoole, then rurning about the rule 
towards the ftarre, I founde that my fightes were not apt and heigh ynough for my purpofe. wherefore 
I hanged a plumline, or corde fomewhat VVelt from the Starre, fo that I might perceiue the fame 
sill line or corde thorow the fights, then I flayed vntill the ftarre going forwards was come, fo that I might fee 

H}.| thorow the fight holes of my rule euen withthe corde, then Imarked what degree in the Limbe the rule 
Bt there cut,I found it 3 9.degrees from the noone line,this number kept Iin minde for the azimuth, and {pee~ 

i dily I tooke vp my Jewel, and tooke the Starres altitude,whichthat inftant I founde to be 14.degrees. Lhis 
WwW _done,l fer the Finiter to our latitude vz.5 I = and fought where the 39. azimuth, and the 14.almicancare did 
croffe, and there I found the 16.parallel to cut them : whereby I concluded that the declination of Canuma= - 
ior was 16,degrees, and that fouthwards,becaufe I found the faid parallel on the fouth fide of thequinoétial, 
& what more might [ there fee, the houreline cutting there with the parallel, did thew me his houre diftance 
from the fouch, whereby I might haue knovrne what it had beene a clocke, and his right 2fcention alfo, as 
Shalbe fhewed in the 17.and 26,Chapters, Suchis the redinefle of this Jewel , chathe would clappethre or 4. 
of Gemma Frifius Chapt.into one, if I would fuffer him,and fometimes doth whether I will or no,except I 
ia fhould make two Chapters of one thing,which I ncede not for lacke of matter,as fome haue done,that coyne 


a great many Chapters without fubftance. 


Chapter 8. 
How the latitude or poles elenation may be hadi any region 
by the fharres that nener fer. 


O thofe onely that dwell vader thequinodiiall,all the ftarres of che firmament do both rife and fet ewe- 

I rie 24 .houres: but to thofé that haue either pole eleuated, by howe'much the more itis eleuated , by fo 

much the more number of ftarres are continually abouc the horizon, and as many continually vnder, 
in (omuch that where the pole is zenith, the one halfeis euer aboue,the other vnder.By thofeftarres that are 
alwayes aboue any horizon may the latitude be thus found. 

Take both the meridian altitudes‘of the ftarre yz.the higheftand loweft altitudes inthe meridian,as in the 
4,thére willbe 1 2,houres bet weene thefe altitudes , and yet,oftentimes it may be done in awinters ni hr, 

» otherwife you mutt haue certaine monethes {pase betweene. Adde the two altitudes, the halfe thereof 1s the 
4" poles eleuations ~~ Tas . 

Take here Gemma Frifius example. He faith at Louane the 13.0f December 1 5 4.7.about fixe of the clock 
at night,he did diligently obferue the greateft altitude of the ftarre in the taile ofV/1/a minor , called Cynofire 
which we call the pole ftarre,to be 5 3.degrees,§ 8.minutes, the next day about fixe of the clocke in the mor~ 
ning he obferued his meridian altitude,and found it 47.deg.43.min.thefe two added make ro1.degrees 41 
min. the halfe hereof vz.5 o.degrees 5 0. minutes is the height of the pole at Levaiiwn. 

Blagrane, But the caufe why I tooke Gemma Frifius example, isto thew you that it appeareth by his obfer- 
uation,and the middle part of the Chapter laft before, that the ftarre which the common fort and vnlearned 
do take for the pole of the worldeis diftant 3. degrees 8, minutes from the pole, the pole it felfe being no 
ftarre, but onely a pointimagined go.degrees 





diftant from ech part of thequinoétiall, Farther you muft note 
that this ferueth but for ftarres equall or lefle diftant from the pole,then the zenith: but where asthe one me- 

i ridian altitude thalbe north from the zenith, and the other fouth, adde them as before, and halfethe product 
is the declination of the ftarre, fubduét that out ofthe greateft altitude there refteth thequinodtials heighe, 
which fubdué&ed from go.leaueth the latitude, 


Chapter 9. 
The latitude knowne, how to finde what day of rhe moneth it ts, though srwere 
loftas they fay,by the funne forming at noone. 


Nthe 3. Chapter is thewed by the theoricke to get the funnes place by the day giuen. Buthere we fuppofe 
the day vnknowne: or elfe admit we would examine the account made by Alphofiss tables , Firlt gerte the 
latitude as before, then take the meridian altitude of the funne , and thereby get his declination by the 7. 
and whctherit be northwards, or fouthwards: if cherefore the declination be north,reckomit on the fewela- 
mong the parallels cowards the north pole: bucif fouthwards then among the fouth parallels, and the fame 
parallel (o reckoned from thequina<tiall, shall cut thecliptickin the degreethat thefunne isin at that inftant, 


Example, In Autamage 15 80,0na day ynkaovyne for want of an Alminacke , Ttookethe meridian <aF 
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tude of the fun 3 2.deg. fo that by the 7. I found his declination fouth 9.deg. Therefore among the paral- 
lels fouthwards I reckon 9. I finde that the 9. parallel doth cutte the 22> of 4,or ><, but becaufe itis in Au. 
tumne, therefore it muft needs be of =, if you doubred whether it were Autumne or fpring, obferue the al= 
ritudeagaine a day or two after and if it be lefle ir is Autummne,if greater,the ipring, But now hauing the de- 

~oree of the funne in the zodiack, to finde the day of the moneth itis but Vice verjato the 3. Chapt. and 4.for 
euen as in the 3-hauing the day, you feeke the {unnes deg, foheere hauing the deg, you may.in the circle of 
monethes of the theoricke, fee the day anfwerable accordinglie , thus: feeke in the theoricke 22 i deg.of 2, 
atid there shall you fee to anfwere the 5 .day of O&ober your defire, Hoc rudiori minerua, 

But this ob(eruacion although it be excellent, by which both the quantitie ofthe yeare,and funnes motion 
hath beene by old practifers obtained, yet doth it require inftruments verie large, and for all that about the 
Solfticesit is {carfe exquifite,becaufe then the dayly aicenfe of the funne cannot eafily be difcerned by inftru- 
ments,by reafon of the trantuerle fight of the zo 
—Flagraue, I will thewe you another as reddie way, or reddier by my Reete, and the rather becaufe in {mall 
inftruments theclipticke line may be either left out,or not exactly diuided in the Mater,and is not much difte- 
rent from my addition in the 4.Chapt. For hauing taken the altitude,and founde the declination as before, 
then reclcon that declination on the Label from the Limbe inwards, vz. g.becaufe it is Autumne:: let the Label 
runne ouer the autumnall fignes,which are ,m and , vatill the fame 9.degree doe touch or crofle the zo 
diack,&& you fhal finde that it wil light on the 22+ deg. of =,euen as before,and if the Label benot deuided, 


turne the autumnall fignes on the nooneline, and you hail finde the 2 2 of ='to touch the 9.deg.reckoned 
on the noone line from the Lembe: if it were for the {pring time,then you should take y" & and 11, ifin win- 
ter-vp 27 1in fommer oo Sump, &c. 

Further you fhall ynderftand that though Gemma Frifius appointeth this to be done, the funne being in 
the meridian, yet by my addition in the 7. Chapter,you may doit any time of the day, and as well or better 
towards night then at noone. For by the Azimuthand altitude ofthe funne, you may get his declination, 4s 
I there fhewed you to get the declination of the ftarre , and fomwhat more eafie is icin the funne: for you 
neede but hangea plum linein your hand berweene the {unne and the Jewel,if the fights be not long ynough, 
and then turne the rule about till the fhade of theline fall equall with the fiduciall line of the rule, 





Chapter IO. 
To finde the right afcenfion for any portion of the eclipticke,aud what degree of the 
Equinotitall doth coafcend,or rsfe togither with enery degree of 
theclipticke in aright [phere, 


G emma Frifitss 124 


Hecliptickeby reafon of his oblique fite to thequinodtiall , doth continuallie change his fcituation in e= 

‘ uery horizon: fo that fomtimes he is {cituate fomwhat right, and then goeth he flower, {omtime mor¢ 
oblique, and then goeth he fwifcer. But thequinodtiall becaufe in euerie (euerall horizon , he keepeth 

one inclination, and forme of his angles in his motion , there doth alwayes rife in equall time equall porti- 
ons ~wherefore Authors haue meafured the motion of theclipticke by thequinoétial partes. There= 
fore the portion of the equinoétiall, which rifeth with any part of thecliptike is called —4/énfioin latin, in En= 
glifh a rifing,or afcention.In a right {phere , this rifing is called 4/cenfio refta, right afcention: in an oblique 


{phere,Afeenfio ebliqua, oblique or byas afcention, and beginneth his number whereo.in y cutteth the Equi- dhe 


no@tiall. 
“This matter is eafie by the Jewel. For hanging it by the handle or equinodtiall line of the Mater, the axtree= 


line reprefenteth the right horizon. Aad the meridians cutting eueriedegree of theclipticke , if you fol- 
low them to thequinodtiall line (whereto the rule with his numbers mutt be fet) do exprefle what degrees 
ofthe one do rife with the degrees of the other, Note alfo that euer meridian is a right horizon to fais 


place or other. 
Example. Take the Jewel in your hande, and fet the rule to thequinodtiall line, becaufe of the diuifions, and 


then if forthe right afcention of the 5 degree of t*, you follow the meridian, cutting the famedegree of the 
eclipticke line drawne on the Mater, till you come to the Equinodtiall : there the rule theweth you 3 2% deg. 
and alittle better,which is the right a{cention of 5 .deg.in ty.And for the 5 degree of my. The fame meridian 
fheweth in the rule 2122 degrees and better , sfor the vppermoft numbers of the rule, ferue the vppermoft 
careétars of theclipticke linevz. from yp'to 95, and the lowermoft the other vz. from 95 to ‘Vp. And now it 
is eafie to know how many degrees of thequinoétial rife with any whole portion of theclipticke : as for ext 
ample, with the whole figne of vy, the two meridians comprehending it, do shew in the rule 29.degrees § 40 
minutes of thequinodtiall. 


Chapter 11. 
The fame more compendiouly by the Rete. 


Gemma Friftuts 13-, 


Lace the Reete fo,that 0.in 7 of the zodiacke touchthe north pole in the Mater, and o. in & thefouth: 

Pisa now the Limbe heerereprefenting thequinodtiall, as I haue fhewed in the 2.Booke 20.Chapt. is de> 

uided accordingly , the numbers beginning from the (aid interfe&tion ato. V in thecentre being now 

the pole or poles of the worlde. Ic muft needs be therefore that enesic line imagined from the centre roel 
7a) 
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Limbeteprefenteth a metidian,which cutting the zodiack of the Reere performeth the {cope of the lalt Chaps 
For lay che Label on any degree of the zodiacke,and it prefently shewethin the Limée his right afcention; this 
needeth no example, ; 

Note that oppolice fignes and alfo fignes equally diftant from thequino¢tiall points do afcende in aright 
fphearein equal time as -y }¢ 2s and ny likewile & $.m and fv: alfo 171,95, T- 

Note alfo being that euerte Meridian is a right horifon to fome place, asin the laftcap. I fayd; therefore 
the like degrees ot theclipticke and thequinoctial mutt needes cut togither the mesidian of any place as do cut’ © 
in any sight horifon, but chen are not called right afcention,but celimediation or Cu/mination, whereby you fee 
rhat the mght afcention.and mediation or Culmnarion are all onein fubftance: but yet to fay the trueth,the right 
a(centionis properly the degree of thequinottiall, the Culmination i ipti icendin: 
“the right horizon with any ftarre. ‘ 

Gutrifius 14, Contrariwife to any right afcention propofed any man may gather the degrees of thecliptick 
coafcenuing pertormed,vifa ver/a, 

Chapter 12. 


What point of theclspticke st ss, as well sn the firft quadrant asin the reft alfo, that bath the 
greatelt difference betweene the arch of theclpticke, and the arch of : 
thecquinottiall coafcending with bim. 


Gemma Frifius 15. 


on, in fuch wiie that the pole circledo cut like degtecs in the rule numbred from the centre, as the rule - 
. doth cut inthe Leable numbréd from thecquinoctiall and then reckon the degrees in the Limbe,from the ': 
pole to the rule,the lame is the declination ox ue part fought for,thea by the declination (oknown,the poing 
of thiecliptickess had by the y. Chapter. 


Example, Let the pole circle(to auoide profers for breuities fake) cur 734 deg, inthe rule, the fame num~ 
ber you thal finde the rule to cutte in the Limbe, Then betweene the pole dc the ruic reckoned on the Limb,are 
16= degrees, the declination of the point fought for. Therefore by the 9, to that declination, shere‘anfwe- 
reth 16 degrees of theclipticke numbred from o in'¥- or :*, fo that in the firft quadranrit lighteth inthe 
165 degrecs of vin the fecond,the s 3% of $_ inthe third, 16+ of 1n,in the fourth,13 3 of v.now becaufethe 
right afcenfion of the 164 deg.of ois 432 deg. of thecquino¢tiall, and that that pare or degree of thecliptick 
is diftant from o inv 46 deg. fubduct che lefle from the greater, thererefteth 2; deg.almoft whichis the 
greateft difference betweene the arches of theclipticke and thequinodtial in theaffenfions of the right {phere 


which hapencthin the faid 4, places. 
Note that if the greateft declination of the funne vz. 23 ¢8 deg. fhoulde intime alter to be more or leffe as 
ic hathin time beene found lefle and lefle by Prolemeus Vermerus, Coperntcusand othe rs,then would the number a 


fore yz.73,, deg, alter by reafon the pole circle then aleereth alfo, or elfe not, 


ths Ha working requireth heede. Lay the rule ypon the pole circle of the marer, mouing it to and fro there- 


Chapter 13. 
Ofthe difference of afceufions. 


Gemma Frifius 16, 


T appeareth by the laft Chap, that the greateft inequalitic of a{cenfion in a right {phere, cannot be aboue 
21 degrees betweene the rifing of the degrees of the quinodtiall and rheclipticke; but in an oblique horizon 
neth great vart i -becaufe theclipri horizon make for greater muta= 
tions of angles,and inclinati i Vhereby thefigne V hatha farre deale leffe alcenti= 
fiomin regions,declining tothe North, then in aright {phere : and contrariwife +: fargreater : So hath & 
leffe then s,and 37 then 7, which ina right fphere haue equal afcentions. The caufeis forthat thole rife a- 
boue the horizon in a more oblique (cituation, and thefe in a more right, infomuch that the fixe fignes from 
the beginning of 95 vnto thend of f are called right a(cending, the reft oblique afcending. And the more 
the {phere is bending towards the poles, the Bicstet is this diuerfitie: this difference of afcentions, either im 
exceilé or decreafe,from thofe of the right {phere,is called A/eenfisuum diferencia(thatis)the difference of afcen- 
fions,yet looke how much wanteth to fignes oblique, afcending of their right afcenfions,fo much againe the 
Oppoiite fignes tight afcending do encreafe: fo thatthe right alcentions of two oppofite figres are equall to 





the oblique afcentions of the fame fignes taken togither.But now to the matter. 
— vr How fo finde the difference of afcenfions,place the Finitor tothe latitude,then feeke in thecliptick line that 


degree whole afcenfionali difference you require, and followe the parallel, cutting that degree vnto the 
Finitor, marke what meridian cutteth the Fenitor there withthe (ame parallel , looke howe many degrees di- 
tant rhat meridian is from the axtree line, fo many is the difference of a{cention of that degree of the eclip< 
ticke. 

Example. T would know the afcenfionall difference of the beginning of ~, I place the Fmiterto the latitude 
vz.5 1+ here at Reading : then following the parallel, cutting o.in ty vnto the Finitor, I finde betweene the 


axtree line & the fame point ofthe Finitor 145— meridians, therefore I conclude that the difference of afcen= 
fion of o in w.is r4idegrees,s. minutes. And becaule wy is a figne oblique afcending (as is faid) I fay that he 
rifeth fo. much fooner in our horizon then in aright horizon, as 14. dey.5.min. commeth to. Tne like di= 


werfitié of alceafion hath the beginning ot m1, whichis oppolite to vy, but thar you mult takeaway the en 
ren 
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_ gence from the right afcenfion in the firft, where in this you muft addeitjand fo.is.icin all oppofite fignes and 
therefore to faue labour, the one being had the oppolite is knowne, 


Chapter 14. 
The fame very plasnely by the Reete. 


Gemma Frifius 17, : 

{7 Our horizon knowne by the 2.Booke 22-Chapt. If ts would know the aftentionall difference of a- 
ny degreeiof the North lignes, lay the fame degreeto cucon the northeaft quarter of your horizon, and 
the ruethercto, andthen numbring on the Lembe the diftance betweene the rule fo placed, and theatt, 

or 6.of the clocke line,the {ame is your defire. If you feeke this difference for fouth fignes, you muft lay the 

degree on the fouth eaft partof your horizon, and then doe as before, but you may as is faide, to faue la= 
bour, know by theonc halfe the oppofites, yea by one quarter the whole for this matrer, if youtake them 
alike from o. inv and = for} np. and = hauclike difference,zw WY am and fi, fogs P yp and Ar,bus 
got io hke degrees asthe oppotites haue. 


Chapter 15. 
T0 know the oblique afcen{cions, 


Gemma Frifius 1%, 
DY the a1.and 1 2,youlearned to finde the right afcenfion of any part of the zodiacke,and by the 13.the 
difference of a(centions, thefe knowne,then to the right a{centions of the fouth fignes,add the difference, 
and from the right afcentions of north fignes,take the difference of afcention, and fo haue you your de- 


fire. 

Example, The right afcen. of the 4.deg.of yr by the 1 1,& 12.is 62.degrees,the difference by the I 3.18 28. 
deg. 1 8:minutes : now becaufe xf is anorth figne, I fubdudt the difference vz. 2845 outof 62. the right a= 
{eenfion,there refteth 3 3.deg.42:minutes the oblique afcenfion. Likewife the right a{cenfion of his oppofite 
deg.yz.the 4.0f f is 242.t0 10 addethe difference vz.28.18.there commeth 270.deg.18, minutes, the ob- 
lique afeenfion,and fo may you co for euerie eleuation or latitude, 

Thefe precepsthough they thew barren, yet haue they great yfes in dimenfions of times, and inquifions of 


the heaucnly motions. 


Chapter. 16. 
Of defceutrons both right and oblique that is, what degree of thegqurnottiall 
doth defcend with thecliptecke. 


Gemma Frifius 19. ‘ 
a-tRuely the lewelit (elfe theweth it, and therefore I will not ftand vppon it,you muft worke for them %a 
the weft parts of the horizon, as before in the 14, Chapter you did on theait, the afcenfions and de- 
fcenfions ina sight fphere areall one, and the difference in the oblique are all one,onely in this i¢ alte= 
reth,that if youadded the difference for the oblique afcenfion as in the 15, you muft {ubftraé it for the de- 


cention,and fo contrariwife. 
A briefe rule. Add 





haue your defire. _ 
—Fxample, Forthe oblique defcenfion of the 4.of 1¢.adde 1 80.to the oblique afcenfion of the 4.0f 7, whith 


is 270,degrees 18 .minures,as before, it maketh 45 0,1 8.minutes, the oblique defcenfion of the 4.in Tf ifis 


had nor exceeded 360. Bur now you mut out of this vz.45 0.1 8,minutes, calt 360.the remaine vz,9o.deg,’ 


4%. minutes is the defcention foughs for. 


Chapter 17. 
Theloagitude and latitude of any ftarres propofed, to know their right or oblique 
afcention, ard Low much they decline from thequinotiall and 
how toplace fharres in the Mater of the lewel, 


Gemma Frifius 30. . F 
HE Gemma Fiifius burfteth dutin thefe words. This inftrument,faith he, hath fuch abeundantahd 
wonderful yfe,that I {carle knows to fet it downe orderly,and therefore.am forced oftentimes to reduce 
many thingsinto one Chapter. How then(gentle reader )thall my poore capacitie being euerie way too 
much inferior to Gemma Frifius,fer downe and performe fo greata charge orderly,as my Jewel cafteth ypon 
me farre farmounting the other inftrument, and well the worfe, being , that this wrangling world yeldeth 
me,time but by fharches. ; 

Buttothe matter: fet the Finitereuen with theclipticke line of the Mater,and fo do the azimuthes reprefent 
the longitudes,and the alinicantares thelatitades of theclipticke’, therefore reckon the longitudes and lati- 
tudes of your ftarre, which in diverfe tables you may haue amongft them : looke where they croffe, there is 
the ftarres place in the 2farer, then marke what meridian and parallel of the marer, doe crofie the fame place 
ofthe ftarre fo founde, theone theweth his right afcention , as in the 10-and she other his declination asin 


the fourth, F eae he 
; Baap 


¢ 180. vnto the oblique afcenfion of the oppofite degree to the degree propofed,and fo, ++ 
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Exayiple, The faire red ftar of the firft light of the nature of 4 called Oculus rauri,the buls eye,rifing always 

to fight about 2.perches vader the feuen ftarres: This ftar I finde by Stadius tables, whois one of the neweft 

writers, his longitude to be 63 .degrees,40,min.or in JL 3.deg. 4.0,min.all is one,and his latitude 5 deg. 6c 
i 10,min.Southwards,this knowen,l fet the Finitor to the Echiptike lyne,(o thatthe Zenith be towardes the 
South pole, becaufé the ftarres laritude is South. Then onthe Finitor or Eclipticke, which heere are all one fro 
v towardes 95,1 reckon theftarres longitude, vz.6 3 degrees 40.min.or the 3-deg.4.0.min.of IT, andinthe 
azimuth ifluing trom that pont of the Eclipticke, I numberhis lautude, yz.5. degrees 10, min, in the fame 

. point,that is to (ay,where the 6342 azimuth, and the 5-2 almicantare docrotie ech other on the mater,is she 
i dtarres place and there may you graue him in and write lus name:but becanfe in fmall inftrumentsit would 
hurc the worke. and alfo ror chat the ftarres do remoucin 100. yeares almoft a degree, therefore make buc 

t ‘a pricke with yncke for the time being, and then turne away the Finizoryneo the latitude vz. 5 y deg, being 
a "our elevation hese at Readinge .Now the rule beeing fette to the equinoctiall may you {ee the 6 2; merie 
. dian, cutzing the faid prick or star fo placed, which theweth his tight alc.to be 62, deg. 39. min and the 15-2 
parallel fhewing his declination to be 15.deg. 5 o.min.&& that towards the nosth from thequino@ial though 

ne were outhtrom theclipticke, laftly tor his difterence ot aicenfion, you may eafily know as inthe 13.by 

tollowing the dtarres parrallel to the Finizory and there, take the number of the hourelincs to the axtree line 

winch here are 21.ana better, by the which and the 15, Capt. you may gather his oblique afcenfion, For be~ 

caufe the ftarre is on the north pare of thequinoétiall, theretore fubtract the difference vz. 21.from the right 

i alcention before found vz,6 2.deg.30, minutes and there refteth 41.degrees,30. minutes,the oblique afcen- 
fion: but it you adde the difference yz.2 1.vatothe right afcention vz.62.30 thereof commeth 92 degrees 30- 


bit miautes, the oblique alcenfion. Bucif ic happen fo thar the ftarres parallel touch not the Fino then being a 
Bhi north ftarre, he newerfettcthin that region, vr being a fouth ftarre,be newer rileth there. 
> Chapter 18. 


The declination of fixed frarres propofed witb their latitude which neuer altereth, 
‘how to finde shes longitude inthe zod:acke. 


| . i 
Gemma Frifius, 21. 


Helike Hipothefis did Prolomeus vfe,&& beforehim Hipparchus Samius, whereby they found thatthe 
: iphere of the fixed ftacres,had alfo a motion contrary to the firft mouer,and thatitis perfourmed ac= 
cording to the motion of the Zodiacke,and about his poles. For infomuch asthe latitude of allthe fixed 
ftarres trom! che Eclipticke, hath alwayes beene found one,and neuer direring,both of old writers and alfo of 
~gnole WEE nOWaid oblerde the motions out of the heauen it felfe,and thatit is moft certaine that the ftarres 
do conzinually goe forwards(from the EquinoGiall points,deferibing circles parallell to the Eclipticke) they 
cannot therefore performe thofe motions vpon any other then his poles.And nereby it commeth to pafie,that 
although they be always of like diftance from the Eclipticke, yet they come neere or departfurcher off from 
the Equinoctiall. . , 
“Tris fhewed in the 7.Chapter how to get their declination from thequinoGiall : their latitude may be ta- 
al “Ken out of Prolomeus tables, or any other, becaufethey neuerchaunge. Letvs therefore take an example 
Bal “ out of Prolomeus,who faith that Timochares which liued 43 2.yeares before him,did oblerue the ftarre cal- 
Bini . Jed Spica,in his time to be declining north from thequinodial 1 .deg.= that is 24.minutes, bucin the time of 
WW Prolomeus, he was fouth from thequinoétiall halfe a degree, my defire isto knowe the true places of Spica, 
that is his longitude & latitude for both thofe times propofed. The latitude of Spica is 2.degrees fouth from 
theclipticke, therefore I place the Finiter to theclipticke,the zenith towards the fourh pole of the marer, forthat 
i «the latitude is fourth: and there do I note where the latitude of Spica being here the fecond almicantare, and 
i his declination for Timocharis time being 1>parallel northwards,do.croffe the azimuth pa(sing on the fame 
Pi crofsing to theclipticke, doth thew the 22.deg. of np, the longitude of Spica for Timocharis tire. In like 
ge manner working,you may finde his longitude for Prolomeus time,to be in the 2 6= degrees of np. 
iit VVhereby alfo Prolomens did gather that the fixed ftarres did go forwards one deg. ia an hundred yeares 
a according to the fequcle of the fignes,becanfe betweene him and Timocharis paffed 43 2. yeares, But nowe 
si | finfe Prolomeus obferuations,the fixed ftars haue gone forwards 21.deg.almoft, for now Spica isin the 17. 
\ of % 36.minutes. Therefore to one degree there cannot alwayes be giuen an 100.yeare:fince there are but 
1406. yeares pafled,but making cftimation according to this rate, the itarres fhould bee mooned one deg-1n 
Bi Z 67.yeares, yet we muftaccount of ancient writers , as we would haue ours accounted of , and'confeffethat 
(Heh there isa certaine Anemalion or inequallitie of motion in the fixed ftarres , which no y man hath hicher vnto 
Petter coequated then Copernicus, .. a eck 4% ; 

















Al ARAM aa Chapter 19. 
me The difference of a[cenfion of any part of the zodiacke or fixed farre propofed,or the 
Hii oblique afcenfion toknow what the latitude of the countrse 1s. 


| | : : iy Gemma Frifine 220° 

; umber the difference of a(cenfion in the parallel of the place, point, or ftarre, propofed from the ax- 

: trecline leftwards, for north parts or ftarres:and rightwards for fouth, thereto fet the Finster which 
A. © all thew in the Limbethe poleseleuation, but if the oblique af<ention be propoled,get the difference 


by'the 15.vz,fubducting che obliqueafcenfion out of she right afcention,if the pact or {tarre be north ; bur if 
is 
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it be fouth,then fubdud the right afcenfion out of the oblique, fo haue you the difference, and then worke ag 


_before. 


Example, I would know in what region the beginning of 95 doth rife with 60.degrees of thequinodtiall 
Ina right (phere itrifeth with 90,degrees. Nowbecaufeitisa north figne, I fubtraét the oblique afcenfion 
our of the right afcenfion vz. 60-out of go.there refteth 30, degrees, the ditterence of alcenfion : then inthe 


parallel drawne by o-deg: of 95 which 1s the verietropicke , I number 30. deg. reckoned by the hourelines 


from the axtree linetowards yp,and thereto lay the Finitor, it fheweth inthe Limbe the 49. latitude almoft: 
By this Chapter, the diftinion of che Geographicall parallels, and climates are pertornied very eafily. 
This Chapter is alfo performed eafily by the Reere, numbring in the Lembe the difference of afcenfions from 
6.of the clocke downewards for north fignes and ftarres : and vpwards for fouth , and thereto fet the rule, 
then vnder the fiduciall line of the rule,fecthe deg.or ftarre propofed,and marke which horizon it toucheth, 
fo haue you your defire. 
Chapter 20. 


To finde the amplitude of the rifing and fetting of the funne or Parres. 


Gemma Frifius 23. 

A LI men know that euery horizon hath foure principall points, videl. eaft, weft,north, and fouth. There 
is neither the funne, nor any ftarre that rifeth full eaft, except he be in phequinoctiail wherethelunneig 
neuer, but being in the beginning of VY & =, at al other tintes he is either north or fouth & rifethnorth- 

eaft or northwelt accordingly as ii the 2.Booke 23. Chapt.is fhewed. Thefe points in the funne rifing dif- 

fer euerie day,and are called  Amplitudo ortus,and thus are had. 

Place the Finiror ro the latitude, and follow the ftarre or {unnes parallel vnto the Fintor,the deg. betweene 
thar point and the centre is the amplitude. 

Example, The fun being o.deg in 95, follow the tropicke parallel ynto the Fisitor,placed to the 5 12 latitude 
it cutteth on the Fister 40.degrees reckoned from the centre whichis the funnes amplitude of rifing, 


To do the fame another way on the Horizons, 


Blagraue. Place o.deg.of S5 on the northeaft part of the 5 iz Horizon , and marke what parallel of the 
mater reckoned from the pole, doth cutte the fame horizon in the fame point , and you shall finde the 
40. parallel agreeable to the former operation. This coulde neuer bce performed in this manner by any 
other, Aftrolabe: the reafon heereof is for that the north pole of the marer reprefenting theaft poine , by 
the feconde booke 23. Chapter, allthe horizons are by the parallels artificially deuided into 360.degrees. 
You may alfo get the amplitude of the funne by obferuation, thus : place the Jewel latte with the Horizon, fo 
that the nooncline may lie iuft in the meridian fixed, then when the funneis rifing turne aboutthe ruler. till 
you may fee him throwthe fightes , and reckon the degrces which the rule cutteth on the Limbe , fromthe 
noone line, which if they happen to be 90.then is there no amplitude , for the funne rifeth full eaft, bur if it 
be more or leflethen 90.fubduct the leffe from the greater,the remaine is yourdefire. 

Example, The funne being o.in 95 atthe rifing, the rule thallcutte 130. deg, reckoned from the noone- 
line,therefore taking 90.thereoutit leaueth 4.0,the amplitude in our latitude. : 


Chapter 21. 
The amplitude of the rifing of any knowne flare ginen or of the funne,with his place in 
the Lodiacke to know the latitude of the countrie agreeable, 


Gemma Frifiuts. 24. 

Admit theamplitude of the funnes rifing being o, degrees in > were gitten to be 50. degres, toknowin 
what latitude that happeneth, reckon 5 0, deg, on the Finitor from the center, and applie the fameto and 
fro till it cutte the funnes parallel, which then is the tropicke , and you Shall {ee in the Limbe the pole ele. 

uated 5 82 degrees almoft, the latitude fought for, and fo may you do with the amplitUde of any ftarre and 

his parallel. 
To finde the fame by the Horizons, 

Blagraue, Reckon the amplitude of the funne or ftarre from the pole among the parallels, and to that pa- 
rallel lay the deg.of the funne or the ftarres Apex, and the horizon pafsing there sheweth the latitude, ‘Fhis 
likewife could not be done by any other Aftrolabe before this. 

Example, AdmitI had taken the amplitude of the great ftarre Oculus tauri, 2s before in the addition of the 
laft Chapt. or elfethat it were opherwife propofed to be 45 .degrees , I reckon fromthe North pole the 45, 
parallel, and turne about the Reece till the ftarres Apex do touch the fame, and there prefently doe I fee the 
67g Horizon, wherby I concludethat where the amplitude of Oculus tauri is 45 .the latitude of that countrie is 
675 deg. 

Chapter 22. 
Tokuew the rifing and fetting of the funne, andthe femidiurnall 
arch of the funne and flarres. 


Gemma Frifius 25, 


Lace the Finiter to the latitude, and then marke where the funnes parallel doth cut him, the hourelina 
lighting there Sheweth your defire, 


: E Examplt, 
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| Example. The funne being in the 10. degree of vy, I woulde knowe his houre and time of rifing and 
fetting, his parallel of declination by the 4.is 15 northwards, therefore I follow the 15 .parallel to the Fuuter, 
and the houreline cutting him there, doth thew me 5 .degrees before fiue of the clocke, the funne rifing, that ° 
is 40 minutes; or= of an houre after 4.and by the afternoone figures the fame houreline fheweth 5,deg,after 
feuen of the clocke the funne fetting, that is 20.minutes, ors of an houreafter 7. for eueriedeg, of thequi~ 
no@iall is 4.minutes of an houre. : 
Now for the femidiurnal arch the portion of the fonnes parallel betweene the Finitor and the Limbe,or me~ 
sidian fheweth it videl, an 100.deg. or 7,houres and 5 deg. then reckon backe againe from the Limbeto the 
Finitor, or doubleit, & fo haue you the whole dyurnal arch yz,.200.deg,or 14. houres. 10,degrees, which ta= 
ken out of the whole circle, whichis 360.deg, or 24.houres,it leaueth 1 6o.deg.or 9. houses, ands .deg.the | 
length of the night. 
5 "The fame may be done eafilie by the Reete, place the deg. of the fun on theaft part of the horizon of your 
countrie, as in the fecond Booke 23.Chapter, and thereon alfo lay the rule , and it fheweth in the Lime the 
houre of the funne rifing,from which houre,number the degrees vnto thenooneline,fo haueyou the femidi= 


urnall arch. 4 
But for ftarres it is belt to be done the firft way bicaufe the ftarres parallel in all refpeétes performeth it as 


the fonnes parallel did. 
Example, The Finitor being fetto our latitude vz.5 he 1 follow the parallel of Oculus tauri,which either by the 


‘y,0r 17.1 find to bethe 1 542 parallel ynto the Finiter,and there do I feeto be betweene the Limbe andit 111. 
degrees,or 7-houres,6. degrees, his (emidiurnall arch, which doubled,maketh 222, deg.or 1.4.houres and 12+ 
deg. his diurnal arch, which is as much to fay,as fo many houres and deg. the fame ftarre doth remaine aboue 
the horizon in our countrie, and the faid 222.degree,or 14. houres, 12.deg. fubducted out of the circlejleas 
ueth his no@urnall arch, 138.deg.or g,houres 3.degrees. 

Heere note that the difference of afcenfion of the {unne, or any ftarre earned by the 13,added to 90, ma= 
keth the femidiurn d ftarres.bur for fouth it mult be taken our of 90- 

Alfothe houres of funne rifing, and fetting added,alwayes make 12.allo if you do eof funne 
fet,thereof commeth the Tengaret the day,that taken from 24.leaueth the length of the night, as if che funng 
{et at 7,0f clocke,doublethat,it maketh 14.houres the length of the day,the reft of 24.is the night, 

















Chapter 23. 


The quanritie of the longeft day ofany countrie propofed,low to get the elewation of the 
pole there, and of the difsnitson of the clomates and parallels. 


Gemma Friffus 26. 


i "T is (aide that at Conftantinople the longelt dayis 55 choures, 12.minutes, the queftion is, what the lati- 
Jendeis, there deuide the day in halfe,there commeth 7.houres 3 6,min.or 9. deg -for euery 4. mif.are one 

Ba degree,the houre of Sun fet. Now therfore apply the Frnitorto the placein the Sommer tropicke, where it 
nity eutteth the 7.a clocke houre line,and y. degrees paft,and fo shal it thew in the Lambe 43 .deg.the height of the 


| pole at Conftantiaople, 


To doc the fame by the Reete and Horizous. 


Es” lh 


ie Blagraue, Lay therule vnto 7.a clocke and 9.deg.paft at night, in the Limbe, and thereto Jay the beginning 
of 9 which thal cut among the horizons the 43.as before, which is the laticude fought for. ; 
Alfo if anignoraunt man werein a ftrange countrey, and did bring home what houre the Sun did ferte 
any day in the yeere,you mighttherby know the latitude thus. Admit he wereat Conftantinople the 20-day 
i of May,and that then eyther by dyalles or clockes,he perceiued the Sun to fet at 7.4 clock and halfe an houre 
We aft,andthat thereby I would know the latitude there:I lay the ruler on 7..a clocke and 7. deg. paft on the 
Tivelt partin the Limbe,thereto doe Ilay the degree of the Sun for that day,which I finde by the theoricke,as 
jn the 3, chap.or otherwife by tables to be 9.in L,and there prefently doth the fame 9.deg. of tr choofe out | 
the Horizon for Conftantinople,as before: vz.4.3.which1s the latitude fought; but when the Sunne is neere . 
the EqninoGiall points, yz,0.in yy or “4, it can hardly be done,by reafon the horizons be there. neere toge= 4 
her, You may performe the fame the former way, by reckoningthe 7.houres,7.deg, on the Sunnes parallel 
beingthe22.& therto lay the Fizitor, it Sheweth the latitude. Note that the farther off the © is fromo. in ¥° 


or ;;,the more exact. 
Gemma Frifius.. . 


The climites are parallel circles on the earth correfpondent tothe parallel of the fphere, in whiche the 
longeft day of the yecre is increafed or shortned halfe an houre. The Geographical parallels arethe like cir= 
cles,encreafing the longeft day a quarter of an houre, The Climates begin from the fourth of thefe parallels, 
of which the Equinoétialis the firft,( that the middeft of the firt climate hathhislongeft day, 13. houses 
i which middeft the 5 of thefe parallels doth derermine.Looke hereofin my 1 -Booke,chap. 10. 
ih Therefore by the quantitye of the longeft daye , you maye kriowe vnder what parallell or cly= 
mate any countrey is {cituate in this manner, Out of the number of the houres of the longeft day,take 12 .the 
remainder, reduce to quarters of houres,to which adding one the number and order of the parallel defired,is 


Lo Khowen, 
eB As inexample,here at Reading the longeft day is 16,houres,and a quarter of an houre long, & — 
: 2 ther, 
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better, I woulde knowe in what paralel we dwell, I rake 12, houres out of the fame 1 6= houres, therere- 
fteth 4.houres zowhich maketh 17, quarters of houres, to them L adde one, it maketh them 18, I fay there 
forethat we dwelin, or vnder the 1 8.parallel. And now hauing found the number of the parallel, take out 
of it 3, & § halfe the remainder {lieweth the order ot the ¢limate,as in example before,take 3, froma 1 8.there 
refteth 15 .the halfe,thereof being 7, and a halfe, shewech the middle of the feuench climate and a haltepait 
thatis to fay,we dwell in or ynder the very beginning of the 8.climate, é ‘ 

Butif any man would proceede beyond the polecircle,to know the latitude where the longeft day is two 
monethes, or 60. dayes, take halfe thar number videl. 30. andin theclipticke line, reckon to MAaNy ¥Z.3 0. 
from: 95 towards the centre , it endeth at o. in SU:T reckon then the dittance of the parallel paising thereby 
from the pole,and finde it 69.deg.* which I fay is the latitude where the day is 60.dayes long. 

By this Chapter any man may make tables of the parallels,and climes, and if he lift,note themin the Limb 
of the Jewel, and may {ee the diuerfitic of them for Prolomeus time, when as the funnes greateft declination 
Was almoft 24.deg, which now is {can 


23> degrees, Note alfo that fome haue begun the cl Mats from the- 
_quinogiall,and fome otherwile, &c. Sade nas pr sioserh sch oT oA A eem eee 
ce i ala peat nineaist 7 


a; Chapter: 24, r 
T0 know what heure of the day or ache the (Moone, or any planet or ftarre rifeth 
orfetreth onthe horizon. 


Gemma Frifius 2 7 : 

O performe this Propofition you mult haue the day giuen with the deg. of the funne,the latitude: and 
whither he be a Northor South {tarre, then proceede thus: lay the apex of the ftarre ypon the northeaft 
quarter ofthe horizon propofed , ifit be a North ftarre, or on the Southeatt quarter , 1fic be a South 

ftarre, chen the rule laideto the degree of the funne, sheweth in the Limbe the houre required. 
Example. The firlt day of Ianuarie 1 5 80. the funne being by the 3.Chapterin the 2 1. of yp, Laflaideto 
know what time the Sreat ftarre called Canis maisr,the great dogge aid rife on our horizonat Keading, Now 
becaufe he isa fouth declining ftarre, [ laid his apex on the Southeaft quarter of the 5 12 horizon , and ther 


: : 3 

turning the ruleto the 21.0f yp , it hhewed me in the Limbe 6. of the clocke and 5 degrees paft iand better: 
whereby I concluded thatin our horizon or latitude at Reading, (Canis maiordid rife the faid firtt of lanuarie 
§ -degre-s,or 20,minutes and better after fixe of the clocke at night. Likewife for his fetting the fame day(or 


rather night I might fay)I laide the ftarres apex onthe Southweit part of the fame horizon... andthe Labeltq 
the faide degree of the fun itfheweth in the Limbe 3,0f theclocke and 8.degrees paft, that is 3 2.minutes after 
3-0f the clecke in the morning, at which time Canis maior did fet againe vnder our horizon that day, 

Butif you would know the rifling and fetting of any ftarre that is not made or placed in the Reere,then by 
the 21.get his femidiurnall arch >, and reckon the fame on the: Linbe from the noon epoint Eaftwards, and 
thereto lay the rule then turning about the Reere,place euen with the rule the deg.of mediation, or culminati= 
on of the ftar, thatis, the deg.of theclipticke, tine with the fame ftarrein a tight horizon by the 1.Chap= 
ter:that done,turne the rule without mouin g the Reetevnto the degree of the funne, & it fhall Mey as before, 
the houre foughrfor, 

Admit for example that Canis mator were not in my Reete,therefore I gette his (emidiurnall arch 
the 21.Chapt.I finde to bein 68, deg. > or 4.houres 


Zimbe from noone Eaftward sl lay thereto the rule, 
Cant maioris the 6+ deg.of o>, I Jay the fame euen withthe rule,and there the Reete 
the degree of the fanne,as before yz.2 1 -of ¥p, there Ifinde in the Limbe 
fore,the rifing of (anu maior: and for his fetting I reckon 683 deg, 
culmination Vz.6> of SS 


» which by 
pand 83 degrees all is one,which being reckoned onthe 


then by the.11,finding thatthe degree of culmination of 


refting, Iturne the rule ta 
5 degrees after 6.of the clocke,as be= 
fron) noone weltwards,and thereto lay his 
sand thence turning the ruleto the 21.0f Yp. it fheweth therein the. Liinbe 8.deg. paft 
3.in the morning, his fetting, as before. Remember alwayesin your workin Bofftarres that Locus fais offends 


horam, 
Likewife for the Moone or any planet hauing no latitude from thecli 


i ptick, which feldomehappeneth but 
they haue laidethe deg. of the zodiacke on the horizon,as you did the ftarres apex, and then Loeus Solis oftendis 
horam: Looke more in the 33-Chapt, of the 2.Booke. 


Blagrave. You fhal vnderftand »it the mogne or any planet be muchin latitude, as they cannot be aboue 6 4 
deg.andthe moone not aboue 5.at the moft,that then there may happen a great diuerfitie of their rifing and 
fetting,if you fhould but onely lay their deg.of the zodiacketo the horizonas before,which the expert practi= 
fer for all the planets will ealily remedie: but for the moone youhaue more to do, for if youtake her deg. out 
of the ephemeris,or the common Almanacks, the fame is but her degreeat noone tor that day, for'at 6.0f the 
clocke at night,the wilbe 3 .degrees farther in the zodiacke : the caufe is, fhe walketh the whole zodiacke in 
_moneth,and cuery 2,houres after a fort one deg,and {o iwherefore you mutt adde for euer ytwe 
__-houres paft noon ¢,one deg. & before noone fubduét,and yet: commonly in tables the day endeth at noone,é¢ 

_ this day beginneth yefterday at noone. nog tal 


Chapter 25, 
To kuow what farres nener rife or fettocuery region,and which are verticall, 
; Gemma Frifiis, 280° 
Fo thefe take thefe general Preceps, that {tar whofe declination is equal to the larit. {0 thatthe declination 
e & latic. be both north,or both fouth,doth fill once in 2 4 OMEEL Coeid eo tiie seuss appeareth by the zen, 
point of the Zewel, which toucheth in our Jatit.the 5 iF parallel:alfo thole Kars whofe declination fouthwards 
_is equal to, or greater thé thequino&., hei ght,are neuer feenein thar country, forexample fe the fiver toout 
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“95 Booke. 
élewel that the 38= parallel fouthwards doth but touch the Fistor, the reft be- 


yond hint never are fcene’s’ contratiwife thofe North ftarres whofé'declination exceedeth the equinoctials 
height,doneuer fet, as by the Tewel may apparantly be feene. Farther af you would know to what countrie 
any ftarre or ligne 1s verticall, feeke his declination, and where his parallel lighteth on the Lixsbe, theretofet 


the zenith poiat,and fo the Fsaitor sheweth the latitude. 
ay Chapter 26. 
Of the Cofmicall Etiacalland Acromcall rifing and fetting of the flares. 


latirude 5 12 you fhall feeonth 


an y Gemma Frifius 29 
SeyiTe Cofmicall rifing is whea‘as the ftarre rifeth on the horizon withthe funme Deare one inftant, and 
of is Had if yOu place che flarres apex on the Eaft part of the horizon,the deg.of the zodiacke cutting them 


-&. chehorizon,is your defire,then by the theoticke you may finde theday of the yeare an{wering thereto. 
on his femidwurnall arch, from noone Eaftwards, and 


But ifthe ftarre delired be notin the Reete, then reck 
ke what deg.of the zodiacke, doth cut the ho- 


thereto lay his degree of culmination, had by the 1and mar 


rizon on the Eaft part,the {ame is allo your defire. 
The Cofinical técting,is when any ftarre doth fet at one inftant when the funne rifeth, or neare it,which 


is as eafily had as the other by laying the flarres apex on the VVeft parcof the horizon, and then the deg: of 
the zodiacke rifing on theattis yourdefire :if the itarre be notin the Reere reckon his femidiurnal arch Weit~ 
wards, and lay thereto his, culmination, and fo'againe the afcendent is your defirc,euen as before. my 
» he Atronicall rifing is when-a ftarre rifeth the funne fetting , placethe ftarrcs apex on theait part ofthe 
horizon, and then marke the deg. ofthe zodiacke; defcending on the VVeft , for when the {unne comme th 
thither; then doththat ftarre rife ~Acronice,and this may you do by his fendidiurnall atch alfo as before. 
The Acronicall (etting, is When a ftar fetteth with the funne,and is eafie to be vaderitood by the premifes. 
O° he Hekacall rifing of a ftarre}is when he getteth out of the funne beamés,and the Heliacall fetting,is when 
he getteth' into the funne beames : but heere you muft note that the gr cater ftarres may be feene when they 
are more neare the funne'then the lefler, Starrés of the fick light arevot féene excep: they be 12.degrees di- 
{tant from.the-funne, of thé fecond light 13. ofthe third 14, of the fourth 15. of the fifte'1 6,ofthe fixe 17, 
Then. for the planets, Saturne requireth diftance:s i,degree 10. PIT} 25.9 ro.bur thefé be not alwayeés 
eertaite; for the planets turning in their epiticles; doe now shew greater, and now leffe, alfo the inclination 


f the zodiacke ro the horizon may fomwhat alter them,and the ftare of the aire alfo. 


Chapter 27- 
How to know. what it is aclocke ia the night timebythe Garrese 


. ab Gemma Friftus, 31+ 
ai-yHe flinne onely fheweth thehoure at all times, yet by the ft 
op him out, and fo get the houre. 
B Take the height of the ftarre, and marke whither he be Eaft or VVelt from the meridian (for always 
- We Fatther from the meridian the ftarre is,the farer you worke) then fet the Finirorto the latitude, and reckon 
~ghe ftarres height fo taken among the a micantares,éc where that almicant, and the ftarres parallel do crofle 
the houreline catting there,stieweth the houre diftance of the ftarre from the fouth,which is called Hora jtelle, 
the ftarres houre: but now by.this toget the true houre,, reckon this houre diftance ofthe ftafre on the Limbe 
Eaftwards, if the ftarre were. on theait fide, or weftwards, ifon the VVeft: and cherero lay the itarres apex 


by helpe of the rule, or his degree of Culmination, if theftarre be not in the Keere, and the Reete there ftan~ 
ing tutne the rule to the deg, of the funne, it fheweth the houre fought for on the Limbe, This asketh much 
bufinefle by ‘Gemma Frifius Curfor and Brachioliim. 

oo Examples The 6.0£ Otober 1580. Twent forth and tooke thealritude of a faire great ftarre called Hircus 
the Goate 2 0.deg. being thea northeaft, whofe declination is 45 .degrees North, then placing the Finiterto 
the latitude I marked where thé zo,almicantatecut the 45 .parallel,the hoareline crofsing them there in their 
point of meetings fhewed foure houres & 2.degrees,the houre diftance of Hircus from the north part of the 


yneridian Eaftwards : and that which more is then Gemima Frifias Aftrolabe could fhewe at one inftant,the 
azimuth crofsing there alfo withthent, fhewethin what verticall circle the ftarre was, butto the matrer:Be- 
caule the ftarre Hircus was on theaft fide of the North part of the meridian: therefore in the Northeaft quar- 
er,Lreckoned on the Limbe from Worth Media sox Eattwards,the ftarres houre yz.4.houres 2.deg.and there- 
ito by helpe.of the rule Llaidethe ftarres\Apex; the Reere there ftanding, Tturn ed the rnle to the degree of the 

- faine which then: was in thez3 7 dég.of 4, and found it pointing on the Limbe 7,0fthe clocke,and halfe an 
hhourepaft within little the hotire fought for, 
>) \Genimia Brifins’ 32. Heere Gemina Frifius imaleéth a’ Chapter to reckon the houres from nooneynto 24. 


vault tive meee day at foodie; as the A ftronomers doe, and likewife from funne rifing or funne ferto 24. as 
diuerfe fie and friuolous for our countrie I omit it; I fhall adde much ard there- 


arres or planets in his abfence we doe finde 





mations do,but feeing it fo ea 
fore had neede be short in fome. 
Naeseheye 210 82) Chapter 28, 
Ofthe unequal or plasetarie houres, 


moisaniloa ot3% tr Gh atibhan Gerima Frifius 33 
37% Verie artifictall day ig accounted betweehe (unne rifing and funne fet: the night accordingly from funne 
44. fet rotheriling the vaparcof ederic fach day is called a planetarie houre, fo that as the dayes are longer 


hoster;(o are che houtes, and therefore called ynequall, They are called planetary becaufe auncient 


Scand 
: } Aftrone= 


L Pao pe by 


Sots 
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he {euen planets in order haue dominion, thefe houres giving that pla- 
after which hee is called as on funday © hath the firft houre the 
next ¢ then FD f 4 @, which endethin the 7, houre, and then beginne agayne the 8. houre with ©, and 
then torwards 9 Y, d&c.as betore with the 12. night houres allo, and you fhal finde that ) will hitte rig hte 
to beginthe 1.houre of the day following,whereof the day hath his name,whichis the caufe that the week 
dayes are not named according, to the order of the planets. 

‘Blagrane, Gemma Frilius appoynreth a particuler quadrant on the backe of the Aftrolabe for the plane- 
rary houres,cyther the fame,or very like ic which Stophler appointed,bue I like notte haue any thing parti- 
cular to one latitude, in fo general a /ewell.1 would rather doe thus: deuide the femidiurnall arch by 6. and 


by the quotient, deuyde the arche of the houre fought from Sun rifing: as for example,the Sun being, in; the 
admit aro. a clocke 


beginning of 5 the (emidiurnal arch is 1 24.deuide that by 6.the quotiétis 20.4 deg. 
before noone, 1 would know the planetary houre,the arch thereof to the Finire; is 94.deuide that by 20, o&¢ 
let the + alone, thence commeth 4. ae that is to fay,the 4-planetary houre,and Pe paft,that is as good as z 


Aftronomers haue held opinion thatt 
nette to the firft honre of the day, 


partes. : ; Ye 
Burfor thofe that canne no Arithmeticke, an eafier waye is thus, and for that caufe chieflye did I diftin- 


guith all my meridians by fixes, with great ftrokes: beginne fromthe Finitor with the next fixt meridian that 
cuttetl the paralel of the fun,and thence tell eucry 6. on the fame parallel with afticke as they fay, ynto the 
Limbe,and count how many they be,and looke how many fixes you haue on that parallel,fo manye degrees 
reckon to eusry planetary houre on the fame parallel,as before in the laft example; you fhall finde zo. fixes, 
and foure degrees oer: refpect not thofe 4.but go on.with 20.for the firft planetary houre from the Fiaitor, 
and 20.for the next :and fo on till you come to the 10.houre defired,and if you will work exquititely for ¢- 
uery planetary houre reciconed,account 4.and then fee how. oft you can take out 6.& fo many degrees,adde 
to the end of your reckoning,and fo haue you the planctary houre exaétly, as in example betore, at 10. of 
the clocke,it was found the fourth planetary heure, almoft the 5. therfore heape 4. togethers. times, it 
maketh 20.thence,I can take 6.3 ‘times;which 3.laddeto the planetary houre before found jfo.that now it 
isthe 427 houre,tharis almoft the fife. ; 

Alfo the Finicer being fer to the latitude, he that would denide the 3. arches of the Equino@iall, and the 
two tropicks,into fixe equall partes betweenc the Finiror and the Limbe,and fo draw arches from tropicke to 
tropicke,by helpe of eche of thefe 3. pricks, might fo haue the planctary houres for that latitude, but this be- 
ing particuler,is not conuenientin the Jewell. Butif any man did denide euery 3- parallel betweene the tro- 

icks in 6.parts,and did bur only fet great perceiueable pricks at euery part,ic woulde ferue and not muche 
ure. This matter is uot weighty,and therefore let euery man doe his pleafure. 


Chapter 29... f 
How by the lewell to kwowshe Meridian or greatelt altitude of the 
funne and fiarres. 


; Gemma Frifiis. 34. web % : 
He innermoft circle of the Limbein refpect of the Mater, reprefenceth alwayes the Meridian in every la- 
titude: wherefore the Finitcr being fet tothe latitude, marke where the parallel of the Sunne or any ftarre 
doth touch the Limbe, thealmicantare touching, there with him,theweth ftreight the Meridian altitude. 


The [ame another way. . 
‘Blagrane. Lay the degrees of the Sunne ot {tarres apex to. the noone line, and if he bee a South figne or 
ftarre,you needebutreckon on the nooncline,the diftaunce from your horizon yntohim, the fame is your 


delire.As for example the 7.0f + laydeto the noone line,feeke out the 515 horizon,chap.29.and you shal 
finde the diflaunce betweene it and the 7. of =, re ckoning 


3 

on the nooneline 29} degrees. But ifit bee a 
North figne or ftarre then laid to the noone lyne,you mutt reckon from the horizon tothe Limbe,and thence 
backe agayne towards the horizons, till you come tothe degree or ftarre,as if you would know the meridi- 
anheight of the 7.0f Yor Ny, lay either of them to the noone 
our latitude is alwaycs 383 degree2,and thence reckoning backe, you 


line, then from the horizon to the Limbein 
makes 413 degrecs, the altitude fought,and fo for ftarres. 


Chapter 30. 

How to finde the degree of Medium Ceeli,or C ulmination called midde- 
heanen at any time propofed. 

Gemma Frifiuss 35» 


ee degree of the Zodiacke being in the Meridiamat any inftant,is calledin Latine the Gradus medii (te 


h,offome Culmen Cali,and Cor Calixhatis the top and heart of the heauen. 
laye the degree of the Sunnein the Zodiacke yneo the houre 


By helpe of the Reere,it is'eafilye had, 
enlooke whatdegree cutteth the noone lyne the fame is your 


and time propofed,by helpe of thierule, andth 


defire. 
Example, che Sun being 6.degrees int $1 I would know the degrees of 


3.a clocke in the forenoone,I ferthe 6.of §) yato 8.aclocke by the rule, 
she handle, I feethere 9~ deg-of 17 the deg. fought forjand in the fame. noone 
of P which is called Gradus Im Cali, the deg.of deepe heatien or the ‘Angle ofthe earths 


the mydheanen or Culmination, at 
and then in the noone line toward 


tine vnderneathI fee the 9% 


Te 


Shall finde 3. degrees, which added» 


oi prs : e a, 
( sen Dish ostdy can 
Gh aged ee 
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To doe. the fame by the Mater without the reere,firft to get therigh . 
and thenhis diftance fromthe South in degrees and aati Te on phthe Eegtecat fe funne, 
out of the right afcenfion of the Sunne, if it may not be,adde 360. to the alcenfion,& then fi “4 ai res. 
as oan howres,adde the ieee tothe alcenfion, &ifthe whole fumme exceede '36 5 as 
ry i i i ‘ 1 . ‘ay. 
é x aT rig you the right afcention of the culmination,then the degree of the Zodiacke anfwering, is had 


Example.the Sun being in the 6.0f $1 as before his right a(centionis 12 8;-.& becanfe thehowre before 


of the cu ety Saar from the meridian 4. houres or 6 o. degrees. I fubduct 60.out of 128, therere= 
Ateth 68;-degrees, the right afcenfion of the degrees of culmination:then by the 10. Chap, I findethe de~ 
gree of the Zodiacke,anfwering thereto,to be 97 ,degree in ras before. 


Chapter 31. 
Toknow how mush any degree or point of the heanenis diftant from the Mersdian 
at any tiane by degrees of the Equinottiall. : 
Gemma Frifius.3.6. 

Bis thedegree of the Sunne yntothe houre propofed on the limbe by helpe of therule,and then turning: 
the rule about to any degrec, ftarre or other point in the reere,it heweth in the limbe rhe diftance thereof 
from the meridian, either in degrees or houres. ‘This propofion is neceflary for dire@tions, and needeth 

no example,Note that tor dtarres notin the reete,their deg. of culmination (erueth the rule applyed thereto. 


Chapter 32. . 
Hore by the Tewell to know the beight of the Sun aboue the horrizon enery howre and time 
of the yeere fitting within dores : and thereby to make tables to any latitude, for 
making of particwler Drals, as Cylinders ringes quadrants, fuch like. 


(mma, Te s ; 

Emma Feifias heere commendeth the profite of this eon {pecially for making tables for particuler di- 

als; faying that.it hath a wonderfull facilitie of working by his Aftrolabe, but truly by my Iewel the 

working is,an haidred fold more eafie:For my fintor being once placed to latitude,he that ynderftadeth 

the 6,chap.the 21,0 26.may fee histableas readie made ypon his /ewel as G.Frifius,or ahy ‘man els can: make 

him the other way with 3.or 4.houres paines ; and that which more is, you ‘ncede butthe fxiterynto any 

other latitude,and fo is your Jewel a table readie made alfo to the fame,fo that you may heereby perufe tables 

fot peany latitudes in leffe time then you could perufe for one latitude after G. Friis by hiscurfor and Bra- 
chiolum. f ares 

Example.the 1 3.0f September 15 88.the Sun then in the o.degree of :I woulde know of. what height 

she Sun is euery hou rethat day, place the finitor.to the latitude vid.5 1.¢.here at Reading, then do I marke 

what Almicantares do cutthe Sunnes paralell being here the equinodtial, inthe crofling of euery houre line: 


Afee.atthe limbe being 1 2.0f the clock the 3 8¢.degrees or Almicantare: at11. Wwhiche alfo férueth for 1. 


intheafternoone 37.almoft, at 10.8¢ 2.327.at9.0c 3.26.at 8.8 4.18.5 better,at 7.& 5.9.6 at 6.8¢ 6.0. 
becaufe the Sun then ferreth,& is nought aboue the horifon.This doth G. Frifius aduife to (et in a table. do- 
ing the like with euery paralel,or euery 3.paralel atthe leaft,of the Sunnes declination, 6 when you} haue 
done,your table fhalbe no readier then my Jewel:for the paralel of declination knowne,I can goe vpon hym 
from houre line to houre line, either for quarter, halfhoure,or other minute, & shere {ec prefently what Al- 
micantare doth limit the height,which your table cannot do, exce pt you make him almoft infinitto eucrie 
minute,for which purpofe only my Jewel were worthieto be accounted of. 


. Chapter 33, 
_” How to know the height of any flarre aboue the horizon fitting clofe within dores, 
and thereby to learne to know the ftarres in the skic. 


Gemma Frifius 38. 

His chapter bringeth any man to the knowledge of eucrie feuerall ftar 6c their names, and for other 
| ves if commodioustif the {tar bein the reete whofe altitude yee feek;then lay the degree of the Sunto 
the houre,& part at which you defire,the height by help of the rule, & then turne about theruletothe 
ftarres Apex,which fheweth in the limbe,the ftarres,houre, or diftance from the South, by the 30.and if you 
reclon.onthe rule the degrees,from the ftarres Apex to the limbe: you haue the ftarres declination alfo, and 
whether his declination be North or South I shewed in the 2.booke 21.chap. This done,fet the finiter to the 
latitude; & then onthe ftarres paralel reckon from the limbe his houre diftance, before found, & mark what 
almicantare doth croffe bhieretthe {ame theweth the ftarresheight for that inftante, & the Azimuth alfo cut- 

ging there, fheweth the verticall circle, in which the ftar is,which is more then was propofed. 

But if the ftarre be notin the reere,theri muft you get his declination by tables, & lucewile his culmination 
and vie his degree of culmination in fteed of the ftarres Apex,asin the 24.25.26. Occ. and then proceede as 
before in all refpectes. ‘ : 

Blagiaue Here G.Frifusfettethno example, but truly I thinkit good, becaufe this chapter brought mee too 
knowethe ftarres as well inthe skic as L did on my tects. The fifteenth of October 15 76. about eveiie 
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ofthe clocke at night, whileft L was reading of Copernicus reuolutions,and Stadius, conferring them toge- 
ther,I found there thar the auncient Aftronomers appointed the firkt deg; of the Equino@iall to begin aad 
a ftarre of the fecond light,neere the Eclipticke ca led (ormarietis, whole longuude was in olde time in the 
very vernal interfetion of theclipticke with the Equinoétiall, which ftarre by reafonof the motion of the 
ftarres Apoges, OF More plainly of 8.and &, {peeres called Merus precesfionis Equinoftiorum, is gone forwards 27 

deg.4.o.min.fo chat now heisin the 27,deg.40.min,of y.For this caufe I wasdefirous to know that farre 
in the sky as wellason my Reete, The Sunne then being in the 2 az deg.of *, I laydethat deg. to-8. a clocke 
in the Limbe,thence turning therule ro the ftarres apex,I found in the Limite, the ftarres houre diftance from 
The South 3.houres and 1 3.degrees,almoft towards the Eaft,& on the rule his declination 17+ deg-V Vher= 
fore I fet the Finitor to the laticude, and on the I 1+ parallel Northwards,I reckoned 3-houres and 13.deg. 


inward by the houre lines,and I found there crosfing the 3 3 almicantare the heighte of the ftarre: & there 
prefently [faw likewile the 15 .azimuth reckoned from the Eaft or zenith line, tocut the fame place of the 


frarre. Then with fpeede I fez the rule with his fights on the backfide,ready ynto fo many deg.vz,3 3— aboue 
the line of leuell,and going abroade turned my facetowards the 15 .azimuth as neere as! could geflefrom 
dthere might I fee the ftarre fought for through the fight holes, and fo by noting his 


the Eaft Southwards,an 1 
lace and the ftarres about him.I knew him euer fince. 
Gemma Frifius 39+ T0 fyndein what vertical circle or azimuth the Sunne, or any planet or ftarre is,anye 


time. 
Here Gemma Frifius maketh a fpecial chap.for that which my Iewellyeeldeth ynasked,as by the 


Blagraue. 
6.31.38: and diuers other chap.appeareth. Note that before the lodeftone,found,men fayled by the verticall 
circles of the Sunand the ftarres. 


Chapter 34. 
How to fi ude the Meridian line, andthe foure quarters of the worlde 
called cardines,dsners wayes, and [pecially by the eAftro- 


labe. 


; an Frifius, 40 ’ 
¥ the Sun you may doeitany houre,firft getting the azimuth by the 6. and then lay the rule to the lyke 

degree Eaftwards,or V Veltwards on the Limbe asthe Sunne shal then be,and the rule there fixed, lay the 

Jew.liflaton a ftoole,or by fome deuife leuell with the horizon, and turne him abour till the Sunne fhine 
through both the fight holes,and then willthe noone line of the Jewell,lye euen in the Meridian, by witich you 
may draw your line, but here had you neede of a wyre fet vp plumme in the furthermoft fight hole, and fo 
lette his fhade cower the other,becaufe the Sunne beyng aloft cannot pearce the fightes,asin the feuenth is 


faid. 
Another way. Erect a ftile or wyre plum on any horizontal plaine in the forenoone,and hang the Jewell 


that the Sunne pearce the fight holes ,and marke both what deg.the rule cutteth in the Limbe, and where the 
fhade of thetop of the ftyle endeth on the plaine,and there fet a pricke,letthe Jewell hang ftill, till the Sun in 
the after noone pearce agayne the fights, then fet another pricke where the ftiles thade endeth, then fro 
the ftile draw a line iuit betweenc thofe prickes,the fame is the Meridian,and crofle the fame fquare with a- 
nother,and that sheweth Eaft and VVett. 

Another way. Make a conucnient circle on a plain in the centre, ftick a ftile plum,marke both in the fore= 
noone and after noone,where the ftiles thade toucheth that circle,then draw a lyne from the centre to the 
middeft of that arche betweene the touches,the fame is the Meridian. 

Another. The Aftrolabe placed onan horizontall plaine, as before, and the Sunne fhining, at Sunne ry 
fing, and likewife at Sunne fetting through the fight holes, the degree betweene both, fheweth the Meridian 


line. 
e ofthe Sun by the 19.chap, number it on the Limbe from the nooneline, and 


Another. Get the amplitud 
therto Jay the rule and the Jevelleuel with the horizon,marke at Sun rifing that the beames pearce the fights 


and then is the noone line your defire, 
Blagraue, Though Gemma Frifius hath fet downe wayes inough to find the Meridian,yet all of them de=- 
Sun,and inthe day time. Therefore | wil shew two other wayesin the night, 


pend vpon the shining of the S 
by the ftarrs,nothing inferior to the other.For, in like maner as you did the firft way by the Sun,may you do 
cotten his azimuth by his houre diftance fromthe South by the 26. or 32. the deg, of 


by any ftarre hauing § 
the azimuth,re*koned on the Limbe,and the rule fixed therto,laying the Jewel flatte,as before in the Sun,turne 
th the fightes which here had needebe wyres both. 


him til you may fee the ftarre, euen wi 
The fecond way is that which I yfed, before knew any other almoft to fet dyalles by,and in my opinion 
is nothing inferior to anye of thofe before. Thus woulde Ido whé had made my horizontal dial, 8c fodered 


oni the cocke or Gnomon,l wold choofe a bright ftarry night,& then bring forth my dial,& fethim on the poft 
svhere he fhould ftand,then had I a playne{quare little boorde,or rather then fayle, afayxe {quare trencher, 
this (quare boord would I faften or hold perpendiculer,clofe to the cocke, andfoturne about cocke, dyall, 
boorde and all togerher, till I might fee thelaft ftarre of the tayle of Vx/4 miner,which they commonly cal the 
pole ftarre,euen with the boord,and then was I fure the cockeftood N orth and South,and fo would I naile 


my dyal on. 


But in this way you muft not neglect two things, one is that the boord ftand plumme vp withthe cocke, 


at the time of view. The other which truely in thofe dayes I tookeno regard ynto,becaufe I knew it not, for 
¢.of your, Jewel, choofe 


I could make dyalles before I ftudied Aftronomy: and thatisthis:you mult by help 
your time, fo that the beginning of Vor zs, be in,or neere the meridian either abouc or vader the earth ue 
wher 
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when S5 & 4p arein the meridian,the pole ftarre declineth 3 .degrees from the meridian-once euery ni 
that time may be had,halfe an houres miffe will not alter much,or els watch at any time: whenshe fart {tar 


of the tayle of 1/4 maior,called allio mmonly the thill horfe of charles waine, doth ftand direétly o- 
uer or vnder the pole ftarre,as it were both euen with a plumme line,then be fure the poledtarre is direétlie 


North to ftrike your true meridian by. 


4 


ee ee! Ul 


Chapter 35. 
The meridian fonnde,to finde the Azimuth of the Sunne or fharres by fight 
without the houre. 


Gemma Frifius, 4.1. 


% 

HE noone line of the /ewel placed in the meridian on any horizontall playne by the 3 3.you may turne 

' | about the rule to the Sunne or any ftar by helpe of wier fights, as in the 3 3.,and it sheyyethin the mba. 
your defire, 


. Chapter 36. 
The verticall circle of the Sunue or any flarre,the degree of the Sunuemth their al- 
titude aboue the horizon, grten howe to knowe the latitude and 
what it is a clocke. 


So eee 


ee, 


; Gemma Frifius.4.2. ; 
Akethe Azimuth by the 3 4.and the altitude by the 1-reckon the fame among your almicantares and 
I azimuthes on your Reete,8c mark where thofe two croile one another, the turn about the reete til the 
fame point of crofsing light on the paralel of the Sunne or Starres declination, & the houre line light- 
ing there with them,theweth the houre of the Sunne or Starre. The Finitor likewyite Sheweth the latitude in, 
the 7, This chapter is fet dowyne é conuer/e almoft:if you ynderftand the 6.the 26. Chapter and others, this is 
very eafie. : 3 


Ses 


Chapter 37. / | 
The latitude,the Sannes Aximuth and almicantare given to finde his place . 
inthe Zodiacke, | | 


Gemma Friftus 43, 


ABout the Tropickes this Sie is yncertaine,as in the 9.chapter is fhewed, where in the end of my addition 
this Chapter 1s perfourmed. 


— 


; Chapter 38. 
To know what boure the Sunne or any Starre commethto any axiniuth propofed. 


Gemma Frifius, 44. 
Lace the Finiterto the latitude, and marke what houre line cutteth the azimuthe propofed on ghe Sunne 
Po Starres parallel, the fame is your defire, fauing for Starres remember, locus (alis oftendit b ram, asin 
the 26. 
‘Blagraue, I haue made fhort of thefe laft chapters without examples, becaufe my rere with the azimuthes 
and almicantares doth readily expreffe them:but in deede by Gemma Frifius, working in his Curfor and B+ 
chiolum, ¢xamples had been needfull,and {pecially in this chapter, which by'G. Frifusrequireth great painess 


G,Frifius 45 .6¢ 46. Thefe chapters by reafon of my new Reete haue no matter, 


Chapter 39. 
AA Comet,a Planet,or an unkuowen starre being feenin the skie, Lov te ger hrs.. 
longitude and latitude snthe Zodtacke,and how bythe right 
afcenfion and declination of any larre to cet 
bes longitude and latitude. 


Gemma Frifius,4.7 

g ‘J Hen you fee any Comet,Planetjor Starre valcnowne : Firft take his altitude,and the fame In= 
V V fant pet the houre and minute by the 26.or otherwife very certainely,and his azimuth by the 
|. 34-Then fet the fnitor to the latitude,and marke what parallel cutteth thecrofin g ofthe Co- 
smets,almicantare and azimuth, fo found, the fameis his parallel of declination,and the houre line cutting the 
fame crofsing, theweth his diftance from the meridian by the 26, This done,place the degree ofthe Sunta 
the houre in the Lambe before found:and then in the nooneline may you fee the degree of culminatid whofe ; 
right afcenfion feeke by thetenth. Noweif the Comet bee onthe Eaft part addeto this right aftenfion his 

houre diftaunce, ifon the Welt, fubftract it,and fo shall you gettétheright afcention of ei Comer, butif 
in adding, the number exceede 360.caftaway 3.60.alfo if the houre diftance may notbe fi ubducted,then add 
360,and {o the produdtis the Comets right afcenfion, And nove hauing the right afcenfion & Sr ie 

Co) 
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of the Comet, marke where they croffe on another,and make’a’pritk withynke,for there is the Comets Ve- 
ry place in the heauensthen :to know his longitudeand latitude, fer the fuitor to the eclipticke,and fo the a~ 
gimuth andalmicantare cutting the pricke or Comets place before made,fheweth your defire,’ asin the 
17. This isa notable practife and hath wonderous vie in Aftronomie,and therfore worthie of ancxample 
atlarge, ~ 

tie VVhereforeI will fhew an example, whicheI my felfe for mine owne delight and experience 
did obfertie. The nienth of O&ober 1580 walking foorth at night,as [ commonly dyd,to behold the con= 
ftellations, I perceived Southwardes a shimering or dimme light,in bigneffe to fight,abour an hand breadth, 
butbecaufe the skyes were cloudie,I coulde not welliudge wheatherit were a Comet or {ome ftarre, with 
his light difsipated by the clowdes. The tenth of O Gober,being a clecre ftarry night, I perceiued wel that it 

was a Comette, or rather, of fome called acrinitallftarre : at was then placed vnder the rhreeftarres of the 

light, called to fight abour two yardes,fo that it made an equicrurall trian- 
gle,with the two vttermoft of thofe three ftarres. The eleuenthot Otober,the nyghte was cloudieand no 
ftarres feene : the twelfth of O@ober,a cleere ftarrie night againe, and then I fawe the Comet was gotten 
aboue the faide ftarres about an ell to fight, and there made an equicrurail triangle, with the midiemoft 
ofthe fame three ftarres and thevtter ftarre VVeftwardes , wherefore feeynge Iwas too wryte this 
Chapter + sthortlye after, feeynge the skyes fo cleere, I thonght good too take a little paynes tor that 
caufe. 

But hauinge on that fodaine no meridian readie founde, neither my Aftrolabe furnithed’ wyth wyer 
fights,nor placed as in the 3 3.and 34. to getthe Azumuth, I prefently deuifed by help of two long poles,fet 
fomewhat a flope,vnderteeled wyth two forkes, too hang from the toppes of eache of them a corde witha 
plummet pitching them too and fre, tyll at thelaft ftanding South from them a pretie way off,1 might fee 
the pole ftar cuen with both the cordes,which deuife here ferued me in fteed of a meridian line, fur then[f 
wenton the North fide of thecordes,and watched tyllthe Comet came even with them : whiche hap- 
pened prefently after I was readic for him: then was] {ure that ke was in the meridian or South aximuth, 
which done, prefently tooke the height ofthe Comer 3 8;.deg.alfo of the great ftar called Aldeburam,the 
bulles eye ,by whicheaccording to the 26. I foundeit eyght of the clocke the funne then beeing in the 29. 
degree, 10.minutes of 2. 

Nowe becaufe the Comets height,videlicet,3 82, was equall in manner to the Equinodtials height, by 
the 7. 1 concluded his declination was o.videlicet,in the Equinodtiall it felfe, and by the 29.his degree of 
culmination 242.degree of sv ,and by the 10<his right afcenfion 327. And then hauing his right afcenfi- 
on and declination,I feeke them out on the Barter by the 17. and marked where they croffe, and there 
make a pricke with ynke,for it was the Comets place at the time of my obferuation. Laftly, Iturned the 
fnitor to the Relipticke,and there by the feuenteenth chapter, the azimuth cutting the pricke or place of the 
Comer, fhewed his longitude 329. and better, whiche more plainelier is the 29, degree of av, andthe Al- 
micantare cutting the fame pricke fhewed me 12 % degree,the latitude of the Comet Northwardesfrom the 

Eclipticke.By this chapter and the 17.a man night make a globe, with his conftellationstruer then fome 
are that are folde. a , 

Nore that I fawe the fame Comet or crinitall ftarre, about the Eaft circle, and about 12 degrees high as 
neere as I coulde gefle vpon the fixe and twentie day of Nouember next following, for in truth, his proper 
motion was a mayne towardes the Sunne,though wandering,and then the Sunnes motion being towardes 
it,they had met and pafled by eche other. 


Chapter. 40. 
Hove toknowe the quantitie of the angles which the Ecliptickemsaketh with 
the meridian at any moment. 


Gemma Frifus 48. 

T hath been fhewed before that theclipticke doth alwayes diuerfly_or ynequally pale over as well aryghe 

horrison or the meridian of any place,as the oblique horrison, yet wyth a more diuertitie and vnlikenefle 

in the laft, then in the firft. The caufe(as it hath been faide) is the deformitic of the angles or inclinations 
of the Eclipticke tothe meridian. The determination of this chapter therefore is to teache how too knowe 
this inclination, which is very commodious in many ref{pectes as shall bee fhewed in their place. 

Firft you muft ynderftande that as oft as two great circles deuide,or crofie one another, they make either 

. right angles,or els. 4. angles equall vnto foure right angles. Further the 2.oppofite angles;at eyther point 
of the interfeétion are alwayes equal which in the Theoremes before:my fpericall triangle is manifefted- 
VVherefore one of them beeynge knowen, all the refte are knowen lykewife, for doubling the angle 
known,& then taking that out of 3 60,degrees, which is the quantitie of foure right angles,there remaineth 
the other two angles, the halfe'thereof is one of them :as too the purpofe,when 9p is inthe meridian, 
all the foureangles are rightangle when ‘¥ or + is there, then the twoo leffer angles are alwayes equall 
tothe complement of the Sunnes greateft declination : the other twoo, then are eafily knowen as before . 
Know alfo that the degrees'of the Eclipticke alike diftante from eyther of the Equinodial points, do make 
like angles of inclination, butin fundry partes of the heauen.In this Chapter halbe fhewed to find the two 
lefferangles. . 

Firft therefore by the 29. learne the degree of culmination (that isthe degree of the Ecliptick) in 
which you defireto learne the angles that he maketh with the meridjan,then marke howe farre this degree 
-4s diftant from the next Equinoduall pdint; the like diftaunce number on the artike circle from the sat 
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evhere it toticheth the metidian or Jimbe: for at the ende of this reckoning muft needes bee the pole of tha 
Zodiacke when ‘y- or 2 isin the meridian. Then applying the rule to the fame poyntin the pole circle, it 
Sheweth on the fimbe the lefier angle fought for, if you reckon fromthe Equino@tiall to therule. : 

Fot example, woulde knowe the quantitie of the foure angles whiche the ecliptike maketh with the 
meridian in the beginning of the tenth degree of vy. The diftance of this poynt from the next equinoctium, 
videlicet,from Vis 3 9.degrees,then numbryng 3 9.in thepole circle from the limbe inwards, & thesto laying 
the rule,I finde inthe Limbs 7 1.degrees zthe quantitie of one of the leffer angles, whichc doubled, maketh 


1422 thistaken outof 3 60, leaueth 21 7p the quantitie of both the greater angles, each of them being 


1084,or thus 71 .taken out of halfe 36o.videlicet,1 80. leaueth 108. +. yourdefire: Thus haue you all 


the foure angles. 


Chapter 41. 
To doe the fame another way. 
Gemma Frifius.4.9. i 
Earne the diftaunce as befere from the next Equinoétiall poynt, number the fame in the rule fromthe 
L center outwards,feek alfo the right afcentio of the diftance,now learned as thogh it were diftant fro 
and reckon the fame among the parallels:then mouethe rule vp and downe, vneyll fuche time chac the 
point of the rule before noted do light exaétly on the faide parallell,reckoned from the Equinoétiall,and fo 
doth the rule shewe in the limbe,the leffer angle fought for as before. 
_ Forexample, I would knowe the angles which the 6 7 of vp maketh with the meridian, the diftaunce 
thereof from vis 82=.theright a{cention ofthat diftaunce from ‘V by the 10.chapter, is 812. | Therefore 


numbryng on the rule fromthe center 82%.and among the parallels 8 1 2 Lturn about therule tyll the 82= 


F sdegrees thereof doe cut the 81 z parallell,and then doshtherulein the Livbe fhew 8 7. deg.the quantitie 
of the leflerangle. 

A thirde waye is thus, gette the declination of rhe point propofed, by the fourth Chapter, number 
the fame.on the rule from the Limbe inwardes, and laye it on the pole circle, it fheweth on the lsmbe your 
defire. 

Asinthe firft example,the d eclinatis of the tenth degree of & is 14. degrees, that numbredon the 


stile from the livnbe inwards,and laideon the pole circle,theweth 71 pas before, Ecoulde thew another way 
bur ic needeth not. : 


Chapter. 42. he 
_ How to finde the borofeope,called the eAfcendent at anytime appointed. 


Gemma Friftus 50. 
é HE powers of the planets and ftarres,as they differ in refpe& of theirnature,{o are they elther increas 
fed or decreafed according to their cituation in the heauens. For we fee dayly that tempeftes are chief- 
~ ly eyther raifed or ftayed by the Sunnes rifing {etting or comming to the meridian, & that the moone 
by commyng to thofe foure places,doth rule the ebbyngand flowing ofthe Seas, and fometimes rayfe tem= 
pefts.Befides that,he that wyll marke ie well shall finde, that the riting and fettyng ,and comming to the 
peidin ,of the great Starres,and {pecially with the Sunne,as in the 2 5-woorketh great effe@tsin altering 
¢ ayre. ; 
"Ana therefore olde writers called thefe 4. places, the Cardines,and other newer eall them argles or 
points, of the 4. Catdines or angles.Prolomeusappointeth the mi ¢ iefe and fignifieth glor 
.and honour : The next too bee the afcendent, and fignifieth life. Fhen the de(cendent,and fi niheth deathe, 
Laftly , the Jmwn cali called anguius terra,che atigle of the earth,and fignificth coneratyets che ssydde hen 

But nowe tothe matter againe: the horofcope or afcendent is the degree of theeclipticke ryfing vppon 
the horrizon at any time propofed,or in the beginning of any thing and chiefly in the natiuitie of aman,and 
iis very cafily founde by helpe of the Reere thus. 

Place the degree of the Sunnein the Zodiack,vnto the houre propofed by helpeof the rule applied to the 
Fimbe,and ftreight looke what degre of the Zodiacke,cutteth yourhorrizon on the Eaft, the fameis the af 
cendent, and the degree cutting on the V Velt,the defcendent. 

Example, 

Admita childe were borne the 12.0f O@ober 1 580, at eight of the clocke at night in our latitude, and 
that you woulde knowe the afcendent of this natiuitie. The Sun wasthen in the 2 9. degree 10. minutes of 
#, whiche degree, lay vnto eight.of the clocke among the afternoone houres in the limbe, and then looke 
vnto the 5 1. horrizon what degree cutteth him on the Eaft part,I finde the 1.degree of 95;whiche is the 
afcendent. In this example,the North halfe of the Zodiacke crofleth both the North and the South parts of 
the horrizon,bur becaufe itis not the Northhalfe of the Zodiacke that rifeth on the horrizon, therfore yor 
muft take the degree which lyeth on the Northeaft part of che horrizon,which is as I faye, t.degree of O>. 
For on the South part of the horrizon,there lieth the 10. degree of &. whiche is not too bee accounted of. 
But to proceede further in the example you may alfo(the degree of the Sunne ftanding at eight of the clocke 
as before) fee the firft degree of yp, in the VVelt parteof the horris_on defcendente, wherealfothe South 
thalfe of the Zodiacke lyeth crofle both halfes of the horrifon, fothat the tenth degree of mm, cutteth the 
Nosth paste of the hosrifon, whicshe mufte bee refuted, remembrynge alyyayes that the North me 
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of the Zodiacke muft cut the North halfe of the horrizons,and nye and fet on them, andno other, & folike- 
wile, the South, on the South, as is fhewed in the fecond booke & 2 3- Chapter. Further haning thus the at 
cenden: and defcendent, you may alfo {ee the degree of midde heaven or culmination in the Ypper part of 
the noone line 242,in mz,and in the lower part,the degree of Imum celi,er the angle of the earth, the 2476 


of $1 and fo haue you the foure angles or principal houfes of your figure for that natiuitie y;.rbe 14-7. 0 
10.heules. 


Chapter 43, 
How to finde the horofcope or afcendent another way by 
the Mater. 


Gemma Frifius § 10 


FE rft get the degree of culmination for the houre and time propofed by the 29. and his meridian ‘altitude 
bythe 31. Next the quantitie of the angle, which the eclipticke in that degree maketh with the meridian 
by the 39.and 40. ‘Vhefe had,number in the Limbe,the alt, of the deg. of culmin. from the Pole towards 

the Equinoétia!l,and thereto lay the rule. Then in the Equinoftiall line trom the Limbe in wardes reckon the 

quanuttie of the taide angle, founde by the 39.and 40.and from that plase following the houre line there, 
voro the rule,and from the rule vnto the pole:note the degrees contained on the fame houre line, betweene 
the pole and the rule, for thofe are the degrees of the Zodiacke contained betweene the degrees of culmina~ 
tion,and the ncereft part of the horrizon. For you muft ynderftande that notwithftand ing the horrizon and 
the eclipticke, beeing both great circles of the (phere,doe alwayes deuide one another into equall partes, yer 
is not the degree ot medinm celi or culmination, iuft in the middeft of the halfe_Zodiacke aboue the horri- 

#0n,but onely when 95 or yp.are in the meridian by reafon of the obliquitie of the Zodiacke:but is dinided 

by the meridian into ynequall portions,whereof the leffe thischapter findeth our. But fometime the lefler 

portion is on the Eaft part,and fometime on the V Velt,and is thus knowne. For when 9> isonthe Eat 
part the lefler portion 1s on the VVeft,and then mutt thofe degrees bee {ubduéted out of the degree of cul 

Mination,and when Gp is onthe VVett,the lefler portion is on the Eaft,& then thofe degrees muftbe added 

andthercof commeth the horofcope. 

Example. 

In ourlatitude of 5 1,admit the Sunne to bee in the 20.0F ty,and the degree of culmination at the houre 
propofed to bee 20. in 95,whofe meridian height by the 3 1.18 6o0—.degrees:the angle of inclination of the 
Eclipticke to the meridian in that degree is 82,by the 40. Thefe knowen number inthe limbefrom the pole 
downewardes, the meridian altitude vid.6 oz.and thereto lay the rule,then reckon on the equinoétiall from 
the /imbeinwardes the quantitie ofthe angleiof inclination, videlicet,8 2,which lighteth on the 82.houre line 
seckoned from the limbe,wherefore reckon the degrees vpon the fame $2.houre line betweenethe rule and 
she pole,and you shall finde 85 —.which is the diftaance betweene the mediwncali or culmination, & the parte 
of the horrizon next it.And now becaufe o> wason the VVelt part,you muftadde this 8 $7sto the degree 
of culminati6,v(.the 20,0f 95,& fo proceeding according to the fequele of the fignes, the numeratio falleth 
on the 15+.2,which is the a(cendent fought for, Thus haue you two wayes to come by the afcendent, the 


Sirft eafier, but this more artificial by the reafons of {pericall triangles,and by my fift hooke may be perfor = 
gucd two or three wayes. “ 


Chapter 44, 
Of the twelue honfessand what a circle of pofition ss. 


Gem ma Frifus. 320 


fie which ought to be imbraced,hath appointed 12.houfesor places, wherein the ftarres & pla« 
;Anets haue great powers,of which 1 2.the 4.angles or cardines are chiefeft, For euen asthe Suns recourfe 
doth not only alter the yeere beyng in the two equinodtiall points and folftices, bur alfo in every of the 
¥2.fignes,which caufeth eucry moneth to differ from other: euen fo reafon and experience teacheth in di- 
Minguithyng the 12. houfes, Bur now all writers agreein fetting outthe 4. cardines, and gteatly difagreein 
the other 8. Forfome beginning from the afcendent, deuide the Zodiacke into 12. equall partes by circles 
Meetyng together atthe poles of the Zodiacke,and to thefe doth Prolomeus agree, Orherfome dettide the 
equinoctiall by circles from the poles ofthe world into 1 2.equall partes,as Allcabitius,é¢ Iohanncs de Sax- 
nia. Orherfome(which in deed is the beft)according to Regiomontanus, deuide the equinodtiall into 12, 
equall parts,by circles meeting together at the two interfeétions of the meridian withtbe horrizon, and this 
way fayth he,ftandeth with moft rea(on,fince they are diftinguithed by circles, like vnto thofe which appoint 
the 4, cardines,and meeting together with them at the fame points. A fourth way did Campanus a famous 
enathematician appointe,deuiding the yerticall circle of the Eaft into twelue equall partes from the faid in- 
eerfection of the meridian with the horrison. VVel, howfoeuer the houfes bee deuided,thofe circles which 
aiftinguith them,or rather femicircles ( for twelue femicircles do perfourme ir) are called circles of pofition 
and the like {emicireles may bee drawen by anye ftarre , degree, or poynt of the heauen’, and are calle@ 
alfo circles of pefition. Therefore in fhort, a circle of pofition according too Ze, Regtorentanus, Whome wee ., 


meane to followe, for that all menne nowe doe (o,is a {eemicircle pafsing from be, twoo interlections of [}— 
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| 
i the horrizon with the meridian by any ftarre, degree or pointin the heauens. Notwithftanding by the Ze 


| well we fhall teachto perfourme them to euery mans minde. 
i But nowe for the order of the 1 2,houfes,cherein they allagree. The firft houfe beginneth in the afcen= 


dent, and {o proceedeth ynder the earth, and thereftin order by the Imnm cali yntoo the defcendent, and 
wherethe 12. houfes end. Euerye houfe hath 25.de- 


thence by the mediwn cali ynto the a(cendent: againe, 
| Ba and fiue degrees of the houfe that went before, Alfo the 12.houles are fet downe in a 
comictricall hgure,as youlee here to gether with their properties. 


Chapter 45- 
To finde the circle of | pofitiomaccordig to lo.Regiomontanus 4zd Campanus, of ay 
point prepofed, and howe mach the polets elenated abone 
* any {ach circle. 


Gemma Frifius § 3. 
"T is thewedin the laft chapter whata circle of pofition is, They are alfo asit were certaine Horrizons, 


Ba Yl 4 i ypon the which the point or ftarre propofed doth arife. And in truth every of them doth reprefent fome 
Seelih one horrifon in the worlde, whofe latitude,or poles elewation weeiceke, and fo by fphericailreafon wee _ 
| finde, what degree of the eclipticke is in euery of them.And therefore generally thus doe: 
Wy ; 





Thefigure of the 12. hou- 
fes, with the figures at 
the beginning of cache | 
houfe, and what ewerie | 
honfeis called and figni- 
fieth. 


As Theangle ofthe 
Ah : x earth, er Imnra 
me } , cali paren. 


Awe 
Get the declination of the point propofed by the 4..or 7,and his diftance from the meridian by the 26. 
and others. This done,fet the Eaft Azimuth or zeneth line to the latitudein fteed of the Finitor, and fodoe 
the azimuthes reprefent all the circles of pofition, The zenith line beeing placed thus to the latitude, asI 
fay; then in the parallel of declination of the point propofed,reckon his houre diftaunce, from the meridian 
sit before founde.and the azumuth there cutting, theweth the circle of pofition,if you count him from the Ze= 
hh nith line: which being had,then to knowe the poles eleuation aboue it,doe thus, reckon amongeft the Almi- 
cantares from the Zenith point,the latitude of your countrie vpon the circle of the pofition found:and ther~ 
too lay the rule, then reckon the {pace between the fame point of the circle of pofition, and the Limbe by the 
: degrees ofthe rule,and fo haue you the eleuation fought for.By this chapter any man may eafily make tables 
of pofitions for any countrie. 
For peemplein the 41.chapter I fuppofed a natiuitie the 12,.0f Octobef 15 80,at 8.0f the clocke at nightt 
ah I woul ¢ now knowein what circle of pofition the Sunne then was,I lay the Zenith line to ous Iatitude,vz, 
My) 51 pinged! of the finitor,then for 8, of the clocke.I reckon 8.houres from the South in the Sunnes parallel 
being 11.5 by the 4.and there I findetocroflethe 28>.azimuth ynder the Zenith line,whereby I conclude 
that the Sunne was then in the 2 82,circle of pofition vnder the earth;in the Northweft quarter. T his done, 
reckoning ourlatit, vi.51>.0n this 282. azimuth, & § from the zenith point found,cherto lay the rule & 
you fhall fee wen i thie Lsmbeand the fame point ypon the rule 43.degrees.~. the poles eleuation,aboue 
the fame 28+.circle of pofition,fome were wontto name the circles ofpofition according to their latitude 
a as that this fhould be the 43.>.circle of pofition, | 
A Blagraue, Heere you may (ee the wonderfull diuerfide in vfe of all the circles in my este. Infomuche 
that atany time when 95 is inthe South meridian,as he is on the Zewell,chen placing the Zenith line,too thé 


latitude, the azimuthes doe thew the cifcles of pofition of euery ftarre Nea in the Jewell, and pointin the 


iit |” eclipteick or other part of the heaueng without any more ado, wheras by G.FriGus Cusfar and Brachiolunt 
you 
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you muft ftand fetting for every particular place with rouch trouble. Heere note that where the Azimuthes 
do not reach any point, you may but turne about the Reerefo that the zenithes nadir be to the latitude, and 


then he fupplieth the whole. 


Chapter 46, 
Of the other eight houfes according to Regromontanus and how to fer a figure. 


Gemma Frifius § 4,» 
He foure angles haue beene exaétly taught before in the 41.and others, and the other 8,houfes alfo a- 

i ny man of capacitie might picke out by the laft Chapter,but this working hath a pretie methode,which 

Twill not hide: for you shall ynderftand that all the 12.houfes are ditiided with 6. whole circles of po- 
fition,which diuide thequinoétial into 12.equal partes. Two of thofe fixeare the horizon and the meridian 
which limit outthe foure angles, the other 4.are two of ech fide alike diftant from the meridian, bending to- 
wards the horizon alike, and haue like eleyationsech to his match , and echof them boundeth two houles. 
So that even as the meridian doth bound the midde heaven, and angle of the earth, fo doth the circle of pola 
tion next the meridian on theaft part,appoint the 11.and 3.houfes, the fecond next the horizon,the 12. 2- 
likewife two circles onthe weft part, sheweth the other foure houfes, Further knowe that oppofite houfes 
are numbred by like degrees of oppofite fignes, fo that hauing founde fixe houfes, they are had all 12. 
Therefore 4.houles knowne with the Horofcope and midheauen, there needeth no more for this turne: 6 
thofe 4.are knowne if the two circles of pofition of the 12,honfes,which alfois of the 2,6 of the 11.which 
alfo is of the 3.be knowne by their deprefsions vnder the pole in this manner. 

Place the zenith line to the latitude asin the laft, Chapt. and then marke what azimuth cutteth every 3.0. 
deg.of thequinodtiall line, the fame is the circle of pofition of euery fuch houfe, to which get the eleuation of 
the pole by thelaft Chap. Thus reckon on thequinottial from the Lembeinwards 3 0. deg. and there fhal you 
finde to cutthe 47.azimauth or circle of pofition,(eruing to the 1 1.and 3 houfes, whofe deprefsion vnder the 
pole by the laft Chapter is 3 2¢ deg. Then reckon on thequinoétiall 3 0.deg.farther in,videl.60.from the me~ 
ridian,and there shall yoy finde to cutthe 1 9 circle of pofition feruing to the 12. and 2.houfes,whofe de- 
prefsion vader the pole by the laft Chapt.is 47; deg. Thefe two eleuations vz. 3 2zgand 4.77, keepe wellin 
minde: for they {erue youto get your 12.houtes for euerin our latitude : you thal do wel to choofe themjout 
among the horizons in the Jewel,and with prickes or otherwife difleuer them from the reft,that you may redi- 


Jie finde them, writing the number 12,and 2.to the 475 horizon onech fide, and 11. and 3.tothe3 27 hos 
sizon,for fo I alwayes did. 








The figure of the hea- 
uens, the 12-day © 
Oober 1580, at 8. 
of the clocke in the 
afternoonc. 








haue your 12,houfes and the degrees of theclipticke,anft wering them, lay 


Thefe things done,you hall thus oone in the Lembe, where helyecia 


the degree of culmination of the time propofed on 6. of the clocke, pefore n abe, Vi ; 
ina right line or right horizon,thenfe for the 11.houfe moue forwards the degree of culmination 30.deg.in 


the Limbe, thatis vnto 8.0f the dlocke by helpeof the rule, then in the horizon of the +1 shoufe videl,the 325 
horizon,you thall finde the degree of theclipticke, beginning the 11. honfe, as in the natiuitie mentionedin 
the 4.1.G@hapt, lay the degree of culmination, being 24% of av, Vato 8 of theclocks before noone, you 3 
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fee to cut the Horizon of the 1s -houfevidel. the 3 27 the 25 £ of }€, which is the beginning of che 1 1,howler! 
Now for the 12,houfeI mouethe deg. of Culmin.60.deg. thatisto 10. of the clock,& there do I fee in the- 
horizon of the 1 2,.houfe videl,che 477 the 20.deg.of &, whichis the beginning of the 12. houfe, but then 


mouing the Culmin. to 12, 0f the clocke,there appeareth in our horizon videl.s 1 ; the Horofcope or afcend. 
videl.the 1,deg.of 95 .Now for the 2-houfe I moue the deg.of Gulmin. 30. deg.torwards yz. ynto 2, of the 
clocke at the atternoone, then jnthe horizon of the 2.houfe, which is all one with the horizon of the 12.¥z- 
the 47¢ horizon,I fee the 213 Of 95. Then remouing the Culminat. 30.deg..farther videl.to 4.0f the clocks 


Shere I findein the horizon of 3,and 11. houfe videl. the 325 the 7. deg, 10, minutes of SLs the beginning 
of the thirde houfe, and nowe haueI 6. ofthe 12. houfes. For the reft, I neede bur fet downein the oppo- 
fite houfes, oppofie fignes & deg.and fois the figure fer of that natiuitic,as you may here fee.By this meanes 
you may make tables of the 12 .houfes to euery latitude, perhaps truer then fome thar are printed, 

Blagraue. Note that you muftin remoouing the degree of Culmin.alwayes take the degree rifing in theaft, 
on the faid horizons, and furtherthat you be fure to remember , when the fouth fignes rife yito take the deg. 
cutting the Southeaft part of that horizon , and when North fignesrife, the deg. cutcing the Northeaft part 
as in the 2.Booke 23,Chapt.and in the 41.is shewed, . 


Chapter 47. | 
Ofthe ether eight honfes according to Campanus and Gazaluse 


Gemma Frifiut §5. 


as is before faid,deuideth the circle of theaft into 1 2,equall partsas Kegiomontanus doth thequinog, 
and that.alfo from the fame oppofite points of the meridian, trofsing the horizon, wherefore laying 
the-zenith line as before.to the daticude, then doth the Fizzor reprefent the circle of the Eaft;or the Bait azi- 


H E that hath’ well yaderftood the laft 3.Chapt.neede no inftruGions more as I thinke,for Campanus, 


~smuth being there redily diuided into all the circles of pofition, which the azimuthes do now reprefent, and 


euery.3 0.azimuth beginneth one of the 12.houfes in order from the afcendent ynder the earth, and (0 for- 
wards, Getting alfo their deprefsions ynder the poles in al refpects as before,onely herein is the greateft diffe- 


reace,that you muftalfo here get the houre diftance of euery houfe from the meridian,whichthe hourelinés 


on the mater thew ynatked, for the zenith line ftanding at the latitude, you may fce the 3 8= houreline recko~ 
nied from the Limbe,to cut the 30. circle of pofition ‘reckoned on the Finitor from the Limbe , and likewile the 
obi houreline to ¢ut the 60. circle of pofition. The reft. are diftant in like deg. from the meridian, though in 
feuerall quarters. And wherein the 45, you laid the deg.of Culmination to Phe 2 8.of the clocke from 
theaft, for the 11 .honfe.you muftinfteede thereoflay iton the firft +houre diftance trom the meridian found 
YZ. 382.And in fteede of remouing the Culmination to 60. deg. or 10,0f theclocke, you muftlay itto the 
fecond diftance videl.66> for the 12.houfe,then forthe 2.houfe reckon 662 deg, from fixea clocke at night 


towards noone, and for the 3. 38> fromthe weft vpwards alfo, for you muft note that the axtree line here 
xeprefenteth the meridian and the nooneline or horizon aftera fort,in abana & 

Blagraue. 1 leaue out here an example becaufeic differeth nor from the vnderftanding of the lait Chap.but 
onely in reckening the houre diftance}, ofthe which I prefume, my Jewel being fo furnifhed with all needeful, 
circles, fupplicth ke meaning prime facée yrthout (erehing about the buth as Gemma Frif.doth,’And as for the 
other kind of houfes after Firmjcus and Alkabitius and others, lyererly leaueout betaufe my lewelbeing full 
fraught with al neceflarie circles,as I {2y,yeldeth greater matters with {mall inftruments,& alfo forthat they 
are veterly reieted,and none now in vie,butythedirft way after lohn Regiomontanuse 


Chapter 48. 
To kuow in what hone any flarre 1 at any infhant and toplace the 
chiefe [harres inthe i-houfes. 


Gemma Frifut. §6. ‘ 

Sor haue had a delight to place diuerfe of the gent {tars in the figure being fet, which muft thus be done, 
et the ftars houre diftance trom the merid. at the inftant propofed by the 30. & number the fame in his 
parallel of declin.then fet the zenith line to the Jatitude,as in the 2.laft Chap.and looke what azimuth or 
gather circle of pofition cutteth the fame point in the {aid parailel,as in the 44.then markin thequinoé. line 
what deg that circle of pofition lacketh of the meridian(for euery houfeis.30.deg.of thequin. after Io, Regt. 
whom wefollow).The meridian is alwayes the beginning ofthe 10.houfe,wherfore fo many times 30.85 the 
ftars circle of pofition is diftane from the meridian on thequino@-line,fo many houfes it lacketh,or is beyond 
the 1 0.houfe:{o that by knowing in which quarter of the skie the ftaris,the houfe, & part is eafily reckoned, 
Blagraue. He that ynderftandeth al before, needeth no example here,but thus much farther, wil shew you 
asin the 45.you may plainly {ee that 4.circles of pofition with the Finiter, & the meridian,do'fhew the whole 
1 2-houfes,which are as there is faid,the 47.and 1.92 azimuthes or circles of pofition, reckoned on ech fide of 
rhe zenith line as he is there placed: wherefore if you did difleuer out with fome diftin@ion by prickes or o= 


 therwife thofe 4.azimuthes, and fet their figures to them, namely at the zenith line, 1. becaule hee being the 


horizon beginneththe 1.houfeatthe a 93 azimuth vnderhim:or leftwards ewo, for the 2 .houfe:at the 4.7: zie 
muth 3 .acthe 90.which is the Limb 4.and fo round backe againe by the fame circles ending at 12.in the 1 9% 
aCimuth aboue the zenith line, Thefe tircles being thus diftinét & numbered,are in truth your 1 a.haufes, the 
ecnith ling being at che latitude.So that novy the dtar or Gunnes diftance from the meridian reckoned on a 
ees Rak 
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parallel as aboue, make there a pricke with incke , for thereis the fonne or ftarres place for the time bein g 

and now in what houfe he is, thefaid azimuthes diftinguifhed and figured as before, Qiewe without asking. 
This could neuer be done by G. Frifius Aftrolabe in this manner. 

A fhort example:the funne being in the tropicke of 95,1 would know in what houfe he is at 7.0f the clack 
before noone, I ferthe zenith line in fteede of the Finitor to the latitude,and then I finde that the 2 Ix circle of 
ofition cutteth the tropicke with the 7, a clocke houreline,which according to the numbers euen now placed 

Sheweth me that the funne is farre within the 1 1 .houfe about +.neere towards the12. Or thus more plainly, 
follow the faid 27= circle of pofition vnto thequino¢tiall,and there doth he thew that the {unne is in the 20. 


deg.numbred on thequin, within the 1 1.houfe towards the 12.thatis e. Likewife I fhewedin the 26.chap. 
that the great ftarre Hircus was 4.houres and 2.deg. paft the north meridian eaftwards in his parallel being 
45 there make a prick, & markin what houfe he then was, you shal finde him in the 11.boufe fomwhat mere 
then halfe in, 

| Chapter 49. 

Of dire&tions, what direttson is and by what meanes it is performed. 


‘ Gemma Frifius 58, 

O dire& faith Io,.Regiomontanus, is ne other thing elfe then to turne about the (phere yntil the fecond 

place be brought to the place of the firft, that isto fay, yntill the fecond place light on the femicircle of 

pofition of the firft, fome haue called this prorogation, {ome inambulation, fome phefin.I thinke it ra- 
ther (aith G.Frifius Dimijtien,or Emufiion,becaufe one place of the heauens by turning of the {phere is emifed 
or (ent forth ynto the fite of another place. Whereby Prolomeus doth call thofe places which hee termeth 
chiefe,thatis to fay ,thofe which may receiue,the chietefignifiers of our life,and adde power to thofe tignifiers 
Topens Apheticos: and alfo calleth thofe fignifiers phere, as it were Dimiflaries,or Emiffaries, The Arabians 
¢all chem Hylech Plilippus,prorogators. To be thort,4pkeracalled commonly both in latin & englilh, Significator, 
or fignifier,is either a ftar,or fome notable place in the heauens , hauing the chiefeft dominion ouer the life of 
man,and Prelomeus hath 4.almoft,the Sun,Moonc,the pars Fortune, & the Horofcope. There be other pla- 
ces alfo accepted of authors,as the midheauen,and any planet hauing gotten fome notable dominion:and are 
called Aphera and fignifiers,vnto whom other places_of the planets,or places filled with the beames of planets 
are dimifed or fent, that is to fay,dyreted. 

For declaration hereof,take G.F.own example of the natiuity of KingPhilip, fomtime hufband to Queene 
Marie,He was born 15 27.at a quart. paft 4.of the cloke in the afternoone, the fun being 9.deg. in 17, & the 
lat,of the country being 40. The figure thereof being (et there, is found 25 deg. of 7 in the afcendent, and in 
the midheauen 83 deg.of §.. And now to the purpofe,the Horoftope is alwayes a notable place. For hence 
do they take theirtudgement of the helth of the body, of life,and ofiourneying,whereforeit is called Apheta, ’ 
ora fignifier. And Mars which then was in the 2.houfe,is called the promifer,& the 2.place,which by the mo+- 
tion of the (phere is brought ynto the firft place, that is to fay, vnto the horizon which is the circle of pofition 
of the horotcope, & this is called direction or emifsion. The queftion is chiefly how many deg. of thequinoct. 
thall paffe ouer the circle of the horizon or the meridian , in the meane time, while the placejof f be brought 
ynto the place of the -4phera, For itis fignified that there are fo many yeres to come before the effect of the pros 
mifer thalbe performed on the piers, This matters eafily done by the Jewel for any region or point of the 
heauens; Seeke the circlé of pofition of the firft segs or fignifier,and his horizon by the 44.and 45.0: rather 
47.and ypon the fame horizon lay the deg. of the 4pherain the zodiacke, and marke then what deg. is ia the 
midheauen.And then turne about the Reeve vntil the 2.place of the promifer come ro the fame hor:zon ot the 
fignifier, by and by moue the rule vnto the deg. which before was in the midheauen, it fheyveth on the Limba 
the degrees paffed of thequinoétiall, which fignifie the yeares of the direction. 

‘Asin the taid example, place the Horofcope being the fignifier of hfe vnto his circle of pofition,thatis,ynto 
the 40 horizon, you thal fee on theline of midheauen S$ 82 deg. then turning the Reere yntill the place of # 
which then after Alphonfus, was inthe 2 9-deg. 1.7.min,of 1 be brought ynto the fame 40 horizon,and then 
{etting the rule vnto the 8.deg.30.min of $1, you may fee thatthe Reete hath gon forwards on the Limbe 340 
deg.+ almoft,and fo many are the deg, of emifsion or direction of ¢ vnto the horizon. But heere muft you 
diligently note that for A phetaes placed in theaft halfe of the heauens , that the horizons be taken on theaft 
part of the Jewel, & for thofe of the weft halfe,on the the weft part,the reft may be performed as before,Nei~ 
gher mult you here neglect the latitudes and declinations of the planets , for which I taught you remedie in 
my addition to the 23.Chapt. And here another way to remedie the latitude of any planet,is thus : Get the 
deg.of right afcen.and thereto lay the rule,whereon reckon his declination from the Limbe inwards, & there 
is the true place of the planet; this rule alfo ferueth for all ftars not being in the Reete, and alio for ftarres im 
the Reere in workings for time long paffed or to come,becaufe fixed ftarres go forwards in long. a deg.at the 
Ieaft,in af, 100.yeares, 

Chapter 50. 
Of connerfe er ener{e direttion,or ditsiftion. 


Genima Frifius § 9. 

VVi8 as the fignifier is on theaft part Ptolomeiis,always emifeth or bringeth the 2.place vito the firlt 
circle or place,or to the Aphetaes place,& reckoneth the deg. paft in the meane time,And this he cal= 

leth proiection of beames, becaufe that either the planets places or their beames are brought vinto the 
Aphetaes place, and this iscalled direé&t,becaule the fecond place differeth from the firft according to the fe« 
queale ofthe fignes. But when the <phera differeth from the midheauen towards the VVeit, thefeconde 
place shall be the V Velt it felfe , and then fhallthe ~spherabee brought vnso the W Veft part of the horizon 
so 
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to know the direction of the Apheraynto the Anareta, called InterfeGtor , ands {aide to be contrarie to the 
order of the fignes, becaufe the fecond place, that is to fay, the deftendent or point of the weft , which then 
is the Anareta, is diftant from the firit, contrarie to the order of thefignes, Of the firft manner is fpoken in 
the laft Ghap.Of the latter|there needeth not many words, forit is euen like, Forthe deg. of midheauen be- 
ing placed in the nooneline,turne the Reere till the 4phera be brought to the deftendent,and then the rule laid 
to the deg.which was in midhcauen,you may fee howemany deg. the fphere hath now gon forwards which 
are the degrees of the direction, : 

Chapter 51. 


How farre, or into what part of the zodiacke, Dymifston or 
direttion fuall come any yeare. 


Gemma Frifius 60, 
T hath beene plainely and exquifitely flrewed in what time the Dymi(sion or dire@tion of any placeis per: 
formed.But oftentimes the queftion is before al the Dymifsion be performed,into what deg.of the zodiack 
the direction shall come, and he that hath wel ynderftood the premifes,thal performethis Ghapt.with lit— 
tle adoe ; forthe queftion it felfe hath a certaine difficultie by the manner of pronuntiation 5 which I thinke 
beft firft to expound, for many either pronounce ill,or elfe ynderftand not the matter wel:for whé as we fay, 
how farre‘commeth the direction of the Horifcope this yeare. Ir (eemeth to be ynderftéode that the Hora= 
{cope(which now we cal the 4phera) fhould be moued in the heauens : butrhe matter is otherwile when the 
peta is in theaft part. Forthen we do not emt or fend forth the Horofcope, or any 4phera, but do mooue 
the places following, or promifers vnto him. Therefore when it is demaunded how farre the emifsion of the 
4pbeta placed on theaft part, hath gone forwards: the queftion is,what deg, of the zodiacke thal come ynto 
the femicircle of the 4pheta in this orthat yeare. But the 4pheta ftanding on the Weft part: Itis more right« 
ly {aid that his Dymifsion doth occupie this or that deg, of theclipticke, becaufe the phera is knowne to be 
moued towards the Weft. Now therefore togither with an example will we explane the matter. 
“irft in direct direGtion,T herefore in the natiurtie of king Philip, let vs appoint the 4pherato be the Horo=, 
{copeit felfe, lee vs fee then vnto what degree of the zodiacke the Dymifsion , or direétion shall eqmethat 
yeare 155 4.tharis to fay, what part of the zodiack shal then come ynto the Horizon circle by Dymifsion vid. 
ynto the -4pheraes place. Firft confider how many yeares be paffed from the natinitie it felfe , which are 2 ae 
for he was born,anno 15 27,Secondly, place the -4phera nto his place,which is the Horizon, & note the deg. 
of culmination, then remoue the fame deg. of culmination 27.degrees forwards in the Limbe, andthere shall 
appearein the 40. horizon 111 23.deg.40.minutes almoit, therefore this deg. of the zodiacke then commeth 
vnto the Horofcope. SEY, ; 
Butnow let the —4phete be in the welt part of the heauens , as the part of Fortuneis in the {aid natiuitie, ler 
vs fecke his Dimifsion for thefameyeare 155 4. place the deg. of Culmination inthe midheauen videl. $7, 
8.deg. 30. minutes: and numbering thence 27, deg, in the Limbe, and thereto laying the rule, place there the 
degree of Culmin,videl. the 8¢ of SL. Now then marke diligently the diftance of the part of Fortune from 
the fouth, numbering the degree of the Limb betweene the nooneline and the rule placed on the part of For= 
sune.In our example they are 45. deg.45.minutes almoft, with this diftance therefore,and the declination 
of the 4phera found before videl.2 2.deg.25 .minutes north, feeke the circle of pofition of the fame 4phera for 
that time, and’ theleuation to it, and how many degrees of thequinodtiall the fame {emicircleis diftant from 
the meridian. Therefore by the 44. or 47. Chapt. the circle of pofition is found diftant from the meridian in 
theaft circle 41.deg-48.minut, 1 heleuation of the pole is 25.40. The fame femicircle doth cutte of from 
the weft quadrant of theq uinoétiall 34.deg.3 0. minutes as neere as may be gathered by a{mall inftrument. 
Now therefore we haus the circle of pofition of the part of Fortune for 27.yeares pafied; the queftion now 
is,what deg, of theclipticke was in this circle of pofition in the beginning of this natiuitie, For it may right- 
ly be faid that the Dymifsion or direction of the part of Fortune is come ynto it. But {eeing this is a general. 


role,it is better to shew it ina Chap. following. 
Chapter 52. 
To finde what degree of thecliptscke occupteth any circle of pofition at any tinte. 


Gemma Frifius 6 1¢ 

His Chapter is very commodious, yet comberfome by tables,& therefore the more pleafant by the Jewel, 

i itis but in effe& the 45.and 46. euerfed. Get the arcle of pofitions eleuation by the 45 and his diftance 

from the meridian,as in the 47. Thefe had if the circle of pofition, shall be oriental and noGurnall (that 

js) vnderthe earth,reckon on the Lrmbe his diftance from the meridian found,from theait point towards mid= 

night, and thereto lay the deg. of Zmum cali, or the angle of the arch, if orientall and diurnall then towards 

noone, and there lay the Culmination, if occidentalland no&. then ‘from the V Veft towards midnight and 

there lay the Imum cali,if there diurnal,towards noone,and there lay the degree of Culmination asin the 466 
Chapt. And fo the deg.of theclipticke cutting the circle of pofitions horizon is your defire. 

Example, Admit the funne be in 8+ deg.of 1 the Medium cali, or Culmination, then 6= of yy, the Imwun cali 
or angle of the earth 6= of ,theleuation of the 48. pofition ynder the arth eaftwards, being bythe 4.4. 3 1F 
his diftance from the metidian 293,which I reckon from theaft towards midnight on the Limbe, and thereta 
lay the deg.of Inwn caltvidel,6 + of #: then looking on theaft part of the 3 1 horizon,' I finde there the 10> 
of np,the deg.of thecliptick,occupying the 43.circle of pofition nofturnal.Likewifefor the 48 .pofition diur- 
nall Eaftwards the degsof culmin. videl. 62 of y;, laid 29% deg. towards noone; you shall finde in thefame 
31+ horizon 18% of wy, remembring alwayes to looke'on the North Horizon for north fignes, & fo contra- 
siwife, as inthe 2.Booke and 23.Chapt,Looke farther the 4.Booke, Chap 
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: Chapter $3. 
To know the quantity of the angle of the inclmation of the Eclipticke ta the hos 
rizon at any degree of the Eclipticke. 


49 


: Gemma Frifius, 63. 

His chap.is very profitable about the occultations and appearing of ftarres, and alfo for the deforma= 
tion of Ecliples.Firft therfore place the deg. propofed yntothe horizon on the Eaft,then reckon the des 
grees of the Eclipticke betweene the afcendent and midheauen,if they exceede 90.then take the deg 
betweene the midheatten,and the defcendent,or take the firft out of 1 80.all is one: hext get the meridian al- 
titude of the degrees of midheauen, Thefe had,reckon on the rulethat diftaunce betweenc the horizon and 
mydheatien outwards from the centre, and moue the rule vp and downe till the fame poynt do cut the pa- 
rallel anfwerable ta the aes of midheauen,and fo doth the rule thew in the Limbe, reckoning from the E= 
quinoctiall the quantity of the angle fought for: which is alfo the leffer angle,asin the 39. and therfore fub=- 
ducted out of 1 80,leaueth the greater,and this lefler angleis alwaies the height of the Ecliptickes 90.deg.or 

nonage/s.gradus from the horizon, 5 
Example. In the yere of our Lord 15 90.the 20.0f Iuly the 19.houre 30,min,whichis:at halfe an houre 
paft 7.the next morning (for Aftronomers begin the day at noone, and reckon agaynetil noone ynto 24.im 
their tables) there fhall be a great Eclipfe of the Sun, the Sun and moone both being in coniunétion in the 
= sdeg-of 5: wherefore placing the deg. of the fun ynto 7.z.0f the clocke 30.min.I fee 1 0.5. of ny in the 


afcendent,and in the defcendent 1 oF. of %, and in the mydheauen 4.in 11,1 would now know the quan= 
tytie ofthe leffer angle made betweene the Eclipticke and the horizon. From the afcendent to the mydhea= 
uen,are 96 ¢.deg.take thofe out of 1 80. there refteth 83 .¢ the meridian altitude of the degree of culminati= 


On, vz.0f 4.0f I7,by the 28.is § 9.7 .deg. This done,reckon the degrees betweenethe midheauen and the de(= 


cendent,vz.8 37-.on the rule from the centre,and lay the fame degree onthe 5 9>-parallel,& fo doeth the rule 
thew in the Limbe,reckoning from the Equinoétiall 60.deg.the quantity of the angle fought for, which is the 
height of the nenagef.grad,or 90.deg.of the Eclipticke abouethe horizon. 

By this angle many things are brought about,as thalbe touched hereafter. . 

‘Blagraue, It may be that Gemma Frifiustooke the courfe before about this chap.for better vnderftandin g 
ofthe chap. following, or els I muft {ay hee ouerflipt another more eafie way,as hee himfelfe faieth, learned 
men do many times,which I wilhere thew you. 


Place the deg.at which you require the angle, to be afcendent:thence reckon ypwards 20.deg, onthe Zo= 
diacke,therto lay the rule,which fheweth in the Limbe the diftance of that peddebichan the South by the 30. 
and betweene the Limbe and this 90.deg,of the Zodiacke,rckoning on the rule, is the declination thereof by 
my addition to the 4. chapter. Thefe had,feeke on the Mater where this declination and diftaunce do croflé 
by the 26.and the Almieantare (the Finitor beyng at the latitude) cutting there,fheweth the angle fought for, 

Asin example before, the 107 ,of ny,being afcendent,I reckon on the Zodiacke vpwards go. deg. it ligh= 
teth on the 10 of y1,thereto I lay therule,where I finde the diftance of the fame 1o¢.of IL, fron the fouth 
robe 7.deg.z-and his declination by reckoning the deg.on therule betweenc it and the Limbe,to be 22. and 
better, North. Thefe two being had, | fet the Finitorto thelatitude, andthen marke where the 7~-houre line 
reckoned from the Limbe,and the 22.parallel do crofle,and there I fee cutteth the 6 o.almicantare, as before; 
the angle fought for,with leffe trouble. ‘i 

Chapter 54. | 
How to finde the altitude of the Sun or any point of the Ecliptick aboue the 
horizon at any time otherwife shen bath yet bin foewed. 


Gemma Friflus 63. 

He honte giuen, with the Sunnes place : the afcendent is knowen by the 41.and by the 5 2,the altitudé 
Té« the nonag, grad.or g0,degtees from the horizon,whichI reckon of the Limbe on the Reere, and thereto 
lay the labell:this done,note how many degrees the Sun,or point giuen,is from the afcendent or defcé- 
“Sap & many deg. reckon on the rule from the centre,where the Almicantare cutting, fheweth the altitude 

fought for, b 
it in the example of the laft chap.the houre being 7,and 30.min.the afcendent thereby 1 of.of nt, and fo 
the altitude ofthe 90.degree 60.V Vherefore thefe being had,I would alfo know the altitude of the Suane at 
that inftant,being then as is {aide in the 7+.0f Vp,to perform this,I reckon in the Limbe or vttermoftazimuth 
of my Reete, the altitude of the 90.deg.of the Eclipticke,vz.6 o,deg.and thereto lay the Labell, then I reckon 
Yon the Label, from the centre the {pace between the afcendent, videl. 1 oF mp, the funs place, yz... 77.whi- 
che is 33 deg.=.And there do I fee the 28=.almicantare to cut the Label, which is the height of the funne for 
thetime of that Eclipfe.In like maner may you come to the height for that inftant,of any deg. of the eclip- 
ticke by their diftance from the aftendenror defcendent,the Label! ftanding ftill there which in calculating 

the Eclipfes ftandeth in great fteede. 


Chapter 55. 


To find what angles thecircle of altitude maketh withthe Eclipticke at any 
posnt thereof alfigneds 
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Gemma Frifius 64, 

His chap.ferueth chiefly to defery the funnes Eclipfes,wherein is almoft the greateft labour and diffy- 
\ I culty of Aftronumie and Arithmericke but shal be eafily performed by helpe of this Jewel, Firlt note that 

Gemma Frifius meaneth by the circle of altitude the vertical circle or azimuth, wherein the fun or any 
other deg. propofed,is. Then to proceede,getrethe diftaunce of the point propofed from the zenith, by fub= 
duéting his height learned by the laft chap.out of 90.Likewift learne by the 5 2. the diftance of the nonagef. 
grad,or 90.deg.of the Eclipt. from the zenith: thele 2. being known. reckon the greater of thefeon the rule 
from the centre,é then moue that note onthe rule ynto the paral. of the leffer diftance,andfo doth the rule 
fhew in theLimbethe quantity of the angle,reckoning from the Equino&. As if in the laft queftion of the E- 
¢lipfe,f wold know of the angle which the ¢ircle of altitude pasfing by the Sun,doth make with the Eclipr, 
I feeke the diftaunce of the Sun from the zenith,by fubdudting 2 82from 99.61, Likewile fubduting the 
height of the go.deg.vz.60.from go.there refteth 3 0,his diftaunce from the zenithalfo. Now doe I reckon 
onthe rule 61 ¢.deg.and there make a note which] lay ynto the 30. parallell, and fo is the angle fought fo, 


found tobe 34>.thewed on the Limbe by the rule, 
This is alwaies one of the leffer angles,as in the 39.chapter,and.is towardes the Eaft, when the poynt of 
the Eclipticke aligned, is on the Eaft part ofhis go.degrce,and on the V Veft if otherwife, VVheretore thig 


angle found,vz.3 4.5. fubducted out of 180.there refteth 145 +.the quatity of the greater angle asin the 39. 
Furthermore know this for a certain truth,that the angle found in this chap.is that which they cal the an= 
gle oflatitude,becaufe the parallaxis or diuerfity of afpect, which happeneth in latitudeisfubtended or ly= 
eth ynderit, and this angle if we fubduct him out of go. there shall bee left the angle which they call the an= 
le of longitude:but whereto thele belong,and to what vfe they are fought, shall bee fhewed here following. 
In this chap.the Equinoétiall reprefenteth the Ecliptick,and the rule,the vertical circle of the fun, 
herule the zenith,or rather the like diftaunce from the Sunne:the other way or down= 
wards the centre of the lewellreprefenteth the point of interfection with the funne:the line between the note 
in the rule(which as I faideis the zenith)and the Equino@tial, is the diftance betweene the zenith,and the.go, 
deg. but rather between the like deg.on the azimuth beneath the fun. The reafons hereof I will thew fome- 
what more largein my 5 .booke,and omit them here,both becaufe too much tedious matter together might 
cloy a young ftudent,and alfo for that I meane to shew,how to fiad al fpherical triangles on the Jewel, which 


Gemma Friftus inftrument could neuer doe. 


Blagraue. 


Chapter 56 
How to finde the parallaxis or dinerfity of the fight of the moone in the 


cercle of altitude, 
Gemma Frifius, 65. 


i is by demonftration affirmed in Ptolometss works & other famous authots,that the globe of the earth is 
but a point in re(pect of the heauen it felfe:that is to fay an vnfenfible bigneffe in comparifon to the hea= 
uens. And that whether a man bein the centre of the earth,or on the circumference,there commeth ther- 
by no diuerfity of any apparents inthe heauens: heereofit commeth that all dialles are made, as though we 
dwelt in the centre of the worlde, neyther hath any man found diuerfity therein, were heneuer fo ingeni- 
ous or practick.But as thefe things are moft true,and ftand vpon good demonftration,yetin fome of thepla- 
nets it is not fo.For although the fixed {tarres,andithe highermott planets,becaufe of their ynmeafurable di- 
ftance from vs,make no diuerfity of fightto vs,from that which is feene in the centre of the worlde : yetin 
the lowermoft planets how much the ncerer they be ynto vs,fo, much the more is perceined the euariation of 


their place appearing frém that which they haue viito the centre ef the world.For you muft ynderftand that 
all calculations of the motions ofall the artes and planets pertponmey by tables or Ephimeriderate done S 
‘Suade to the centre of the world. Now becaufe the fpecre of the moone is neereit vnto vs,thereis perceyued a 


“manifeft diuerfity becweene her place, which we fee dwelling here on the circumference of theearth, & her 


place which a line drawn from the centre of the world through the moon, doth shew: becaufe the femidiame= 
ter of thé earth,according to which quantity we dwel from the centre,hath a fenfible bigneffe vnto the dy- 
ftaunce of the moones (peere from vs. This diuerfitie is perceyued not only in the moone, but alfo in Mercury 
and Venus,and fomewhatin the funne, though verye little, and f{carce perceiuable : this diuerficy of fighe 
called of Prolomeus,Parallaxis, is greateft in the moone :in thereft itis almoft neglected neither is it alwaies a= 
like in the moone:which is a {ure argumentthat the moone is not carried in Homocentre fpeeres, as fome 
woulde haue auouched.Bur how much the more the moone departed from the centre ofthe world, and be~ 
commeth .4pecea,(o much the leffe happeneth this parallaxis,and how much the ncerer fhe commeth to the 
earth being Hypegea,fo much the greater is this parall. fo thatthe greateft parallaxisof all, is one degr.6.min, 
And the leaft which happeneth, the moon being in perig. is but 5 0.min.omitting a few feconds :in the funn 
this parall.is 3.min.onely. This parallaxis,when itis fimply fpoken of, it is meant the moone or planet beyng 
in the Finitor or horizon, in the zenith they can haue‘no parallaxis:for there the beame proceeding from our 
fight,is all one with that which commeth from the centre of the world, but the more neere to the horizon,the 
pier. Thefe things are plaine to thofe that ynderftand the theorickes,and are excellently demonftrated by 
Prtolomeus. 

The {cope therefore of this chap.is by the greateft horizontal parallaxis, giuen how toget the parallaxis 
ofthe moone for the altitude fheis in. , 


Gette therefore out of fome tables of Eclipfes, or out of Copernicus, the moongs greatelt or wcll 
zon 
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ontall parallaxis for the fight, the is in her fpecres, and“likewife the mdonés height aboue the horizon by 
the firft or 3 2.though commonly in an Eclipfe, the différeth nor from the funnes height. Then nuitiber the 
. horizontal] parallaxis on the Limbe from the EquinoMtiall ypward;and therto lay the rule: which done, rec= 
| konontherule from the centre,the moones diftace fr the'zenith,or inwards froni the Limbethe moonesaltix 
tude all is one, the parallel cutting the rule there thewethyour defire. ©) 1 1.0006" TERR BH! , 
This inftitution bicaufe itis moft pleafant,by thé which Hot without admiration of moft men,Eclipfes arg 
prognofticated long time befere they happen, deterueth an example, 00° 6 prey keriths. si 
Asin the Eclipfeliketo be 15 9o.mentioned in the 5 o.chap.the fun &'the moone fliall Bein the 7z.de,0F 
SL ,thisI fay.is their place calculated to the centre of the world: in the which luminaries thalbe coniun,Now 
therefore the queftion is,what the fun & moones vifible place thalbe,thereby to gather the cuariation of the 
Eclipfe.For by reafon of the ewariation of the fight or parallax.they fhall not be feene here conjun¢t, ‘as they, 
are found to be in refpect of the centre of the world: the altitude of the ( is found 2 8=. as well her latitude: 
being 20,min.North,a3 her longitude accounted of, the greateft parallaxis I found 5 2.min.Eherfore.in.the 
Limbe Inumber not §2.min.as I fhould doe,but I reckons ideg-+ .almoft: (0 that ech-deg.fupplieth voamins» 
the 5.deg.being here for the 5 o.min.and the other .almoft for 2, niin which is done becaufe els. huge in= 
ftrument would betoo little to perform this matter exactly. The rule being fo, fet at 5 zedeg.almoft, Lrec- 
kon inwards thereon the height of the moone.vz.2 8=.and there fee to croife the rulethe 4%.parallel, now 
tiking for ech of'the 4.parallel 10.min.and for the half 5 .min.there commieth'4§ .mhin.the mdont’s parallax= 
is according to that height and place: thatisto fay, themoone ©! if Daky sels teh eA 
thall be feene here 45.min, lower then in truth she is,in re{pect! 
of che centre of the world in that Eclipfe. ab 

Likewife appointing § .deg.for 3 .roin.the greateft parallax. 
of the fun,euery deg,is. 40.fecondes:chere place the rule, & rec= 
kon the {aid 285.deg.inwards it Sheweth the 4~ ,parallel,whi 
* che commethte 8.fcoreand ten,or.1:70.feconds, deuide that by | 
* 60.there commeth 2.min.& 5 0.feconds, the parallaxis of the 
" fun.Here you muft take heed thar you feeke not to work gtea- 
ter angles in this manner; and in thefe leffer, thar you exceede 
not 10,deg. on the Limle-for this eafe ferueth but in {mall an- 
les, where the queftion is of minutes,which in greater wilnot 
Folic proportion, burif a third or 4.part of a minutebe wan- 
ting.the errouris not much, but fo much of a degree is not al-. 
lowable. 

‘Blagraue, Gemma Frifius faith before in this chap.that the 
moones greateft horizontall parallaxisis i,deg.6.min. beeyng 
in her Perigeon,and thatthe leaft horizontall parallaxis is the 
moone being in her Apogeon 5 o.min. For the reft he referreth ai | 
youto tables. But now becaufe I woulde not haueany defirous hereof, to be ftalledr of lacke of tables or 
fight in the Theorickes: I will few you after a blunt fort howto gette the horizontall paral. ofthe moone 
according to her fight between her apogeon and perigeon,by helpeof an Almanacke. 

Firft T would iaue'you vaderftand shat at euery change and full of the moone, fhe isin,oryery neere her 
apogeon,and at cuery quarter,in, or neere her perigion,therefore when as if it be true as Gemma Friftas Tai= 
ae that the greatelt eaalsiede eigen deat 6 cia ana the leaft in the apogeon § o.min.{ubdu~ 
éting the leffe from the greater,there refteth 16,min.the difference. The {pace of time betweene the quarter 
and full,or change,is 7.dayes, 9.houres or thereabouts,which maketh 1 77.houres,but account it here: (for it 
hurteth not greatly) 18 o.houres. Now therefore this knowen,reckon the difference of thefe’ horizontal pa- 
ral.vz.16.min,onthe Limbe from the Equino€tiall,or rather as you were wont 8. deg.fo euery deg.reprefen- 
teth 2.min.thereto Jay the rule: and by.helpeofan Almanacke learne howe thany houresthé moone is di- 
ftaunt from the next ful or-change,and reckon on the rulefor euery two of thofe houres one deg.onthe rule 
from the Limteinwards,and there marke what parallel cutteth: for it fheweth the minutes to be added to the 
mooresleaft horizontall paralaxis,videlicet 5 0.1 would needes knowe her horizontall parallaxis, I looked in 
the almnacke, and there I fawe the was at the full the 22. of O@ober, at 6, ofthe clockeat nighte. I cafte 
howe many houres were paffed and found 5 o.houres,then laying the rule on 8 .deg.in the Limse, which here 
reprefentech 2.minutes. I reckoned thereon from the Limbe inwardes,for thofe 5 o.houres 25. deg. there E 
faw the 77.parallel to cut,which here reprefenteth but 142.min.to be added to 5 0.it makezh 64>.min..or 
1.deg. 4>-min.the horizontal parallaxis for the time fought for. V Vhich being had,I might therby as before 
getthe moones parallaxis forthe height, {he was at fed bac rudieri Minerua, by reafon of the moones Epiciycle 
which caufeth fomeerrour, $ 
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Chapter’ 57. . 


Hew to finde the parallasis of the msoone or any other planet,or fRarre in longi» 
; tude and latitude of the Eclipticke. 


Gemma Frifins 66. 
“THE parallaxis beyng novy found in the circle of altitude, in whiche circle his muft needes happen : Yon 
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shall ynderftand chat fometime is happeneth in longitude,whereby the ftarres feem.to haneanother longi-~ 
tude then, is found in tables.calculaced to:che centre of the world,infomnech thatif the ftarre shalbe. from the 
afcendent, lefle then 90.deg.he shal. {¢em to haue a greater longit.thé in truth he hath,but being firuate V Velt. 
wardesfrom the go. degree he appeareth to fight in leffe longicude: but.in the middeft or. 90.deg.of the E+ 
clipticke,he maketh no parallaxis in longitude, but.allin. latitude, , For then,the circle of altitude is all one 
wyth the cyrcle of Longitude of the ftarre yffuyng from the pole of the Zodiacke by the Zenyth. 
But when the parallaxis talleth wholly in Latitude then the Eclipticke mufte of neceffitye cutte the Ze- 
nith and bee:madeone. circle with the circle of altitude,this happenethanly to them that dweleither ynder 
ene of the Tropickes,or besweene both.In other Places she parallaxisdocth partly alter thelongitude, and 
partly the latitude (0 that the neerer the moone fhal be tothe 90.deg. of the Eclipticke, fo much the greateris 
the parallaxis of latitude and of the longitude leffe: and contrariwife the further the is from the go. degree, 
rd greater is the parallax of Jongitude,and the leffe of latitude. And how much either of them is, may thus: 
¢ had. chy baceeca ; 
‘Seeke by the's.4.the angle which the circle of altitude maketh withthe Ecliptick inthe place of the: moon’ 
or of the fanzand by the laft:chapt. the parallaxis inthe circle of altitude, reckon the quanuty of the angleon 
the Limbe from the Equino@ial,and thereto lay the rule,then on the rule fromm the centre outwards,reckon the 
parallaxis found by the laft chap.reckoning for euery 5 .minutes therof one deg.on the rule,as you there did 
on the Limbeithe parallel cutting there, theweth the parallaxis of latirnde,aceaunting accordingly every paral. 
lel for 5 min, Likewife following the houre line cutcing the point of the rule with the fame parallel vnto the 
Equino@ial line;ic theweth the parallaxis of long.reckoning fromthe centre, taking euery houre line for 5, 
min,alfo.As in the 5 4.chap.the angle of the Eclipticke with thecircle of alritude was found. 34>,the as 
laxis in the fame circle by the laft chap, was then 45 «min, I reckon onthe Limbe 345 deg. and thereto lay the 
rule: then on thé rule reckon fromthe centre 4.5.min.orrather 9. degrees, fo that euery deg. may heere re~ 
prefent’s .min.then doel finde to cut the rule in that g.degrees,the 5 parallel which here reprefénteth bues. 
times 5 .min.yidelicet 25 .fo many min.is the patallaxis in latitude. Then following the houre line, cutting 
the faid 9.deg.ofthe rule, with the faid 5 -pafallel he theweth on the Equinoial line 7¢ degr. reckoned 
from the centre,which taking every deg.for 5 .min.are 3 y-min.almoft, whichis the pazallaxisin longitude of 
the moone at the time of the fayde Eclipfe. And becaufe the is then Eaftwards from the 90.deg.therfore the 
longit, of the moone feen,is greater then the trielongytude. And therby itis euident thar the vifible coniun~ 
tion thal goe before the true,(o long time as the moone by ouergoing the Sun may get 39° min. which is the 
euiariation of fight or parallaxis in longitude. , 


Beholde this figure, 






S The place where tye dwell fromthe Centre. 

K The Zenith, H T the harizon. . ‘ 

KB The circle of altitude, A,I the Eclipticke. 

RE The, trueplace of the Moone in the Eclip‘e. 

SD The place feene. 

Q C The parallaxis in the circle of Altitude, 

C V The parallaxis in Longitude. a 

V Q The parallazisin latitude. 

N O The fpeere of the Sun, 

LM The (peere of the Moone” : 

T X The horizontall parallaxis of the ). S 

THG Ofthe@, A CB, the angle made. 

by the circle of Altitude and the Eclipticke, P the 
go.degree of the Eclipticke. 


R The Centre ofthe world; . 


Chapter 58. 
Howe to finde when the Eclipfe of the Sun forall be, 
* Gemma Friftus 67, 


Irft (earch diligently when the time of the Suns Eclip(e thall be,which then in truth is, when as the Susi 
anid the Moon are feene in one longitude.It hath byn already faide ingenerall if the coniunGion of thé 





lights happen between the afcendentand the 9o.degr-ofth ipticke,th ion goo 
eth betore the true,as much as the parallexisin longit. commeth to:bur ifthe place of coniundtion be VVeR 


rom thé 90.deg.then the vifible coniun¢tion(thatis the midft of the eclipfe) thal follow the true coniunétion 
according to the proportio of the parallaxis in longitude. Therfore the time ofthe Eclipfe is gathered by the 
parallaxis inlongitude, Asin the example beforale parallaxis is found 39. min.in Jongitude, fo much the. 
moone doth exceede the Sun zlmoft at the houre of the true coniun@ion. The queftion is now, howe muche 
time it wil come too,while the moone 1s ouergoing the Sun this little fpace. Therefore we mut gather how 
muche the Sunne and how much the Moone doegoe ina houres fpace, and howe much the motionof 
the Mooneis greater then the Sunnes in an houre, and that according to fight,if a man wil handle this mat= 
ter curioufly. The honre motion of the moone is thus had. The time of the true coniun@ion of the Oand € 
knowen by tables for that purpofe,and the parallaxis in long. found by the laft chap. if the coniuntion beto 
come,adde one hour vato the time ofthe true ¢ :and again for that hour feek the altitudes 6¢ parallaxis “7 
8 




















































T he Mathematicall Jewell. 3.Becke: 


f 3F 
the © and € as before, Let the parallaxis of longitude be added ro the true place;if the moone be Eaftwards 
from the go.deg.of the Eclipucke, but fubduct it out of the true place,if the (be VVatiwards, and fe thall 
you haue theyr /ecauja, places feene, Buc if the true coniiétion be paft: which happeneth when the place of 
the true of, is in the oriental quarter: then fubduct one houre,&€ feek the /eca vera the true ee efthe@ & 
@ for that ame,and their parallaxesin longitude and latitude. And againe,adde or fubftradt the parallaxes of 
long.to or from the loca vera the true places of the lights,and fo haue you their (vcs vi/a their places feen. Thé 
fubduct the teene place of the time going before our of the feen place of the time fallowing,fo haue you the 
motusvifus the motion feen:that is,how much the planet goeth forwards in the Eclipticke according to fight, 
But if you delight curious calculating, you muft do this,as welin the Sun asin the moon.And thé you muft 
take the Sunnes motion feene,out of the moones morion feene.So thall remaine the fuperation or exceeding 
of the moone aboue the Sunne in one houre according to fight. Now therefore by the proportion of the pa- 
rallaxis in longitude vnto this houre fuperation you may gather the time betweene the true and feene con~ 
junction or Eclipfe:appointing the firft number of the proportion, the houres outgoing or fuperation of the 
moone. The fecond one houre or 60,min, The third, the parallaxis ia longitude. So shal come forth the min. 
of the time fought for, which being added too or fubra&ted from the time of the true coniun@tion, fheweth 
the time of the Eclipfe. Thefe min. are added when as the place of the coniunétion happeneth inthe VVelt 
quadrant of the Eclipticke,and are fubducted in the Eaft quarter. But this proftableinftitution muft needes 
hauean example. 

V Vherfore,in the Eclipfe hitherto intreated of the parallaxis of the moonein longitude,is found 3.9,min. 
Thefe I adde becaufe they are in the Eaft quarter,ynto the true place of the moone,which is 7+ .0f SL,andfo 
the place of the moone according to fight, which I call the place feene,or locus vifus, hall be 8.deg.9.mi. 6 30. 
feconds in §.. The parallaxis in longit,of the © I will here omit for breuities fake,whereby the place of the’ 
Sun fhall ftill remayne 7.deg.30.in $) ,being both the true place and here allowed for the feene place. Nowe 
becau(e it is moft certaine thatthe middle of the Eclipfe which as before fayd,is the vifible coniun@ion,doth 
0c before the true,we are againe to get the ttue places of the © and ¢, with their parallaxes for one houre 
before the true coniunction, that is, for 6.of the clocke 30,min.And then is the Sunnes true place 7.deg. 28. 
min.of $/, the true place ofthe moone 6.deg.5 6. min.of SU :becaufe the houre motion of the moone is 340 
min. The Horofcope or afcendent for this tyme is o.deg.20.min.in ity the deg.of culmination 19.degr 30. 
min.ofty,whofe meridian altitude is 5 6.Further,the diftance of the deg.of culmination from the horofcope 
is 100.deg.5 0.min.of the Eclipticke, whereby the angle made betweene the horizon and the Eclipticke,is 
found to be 5 7.degrees 10.min.by the 51. Likewife the Sunnes altitude againe to bee 18.deg.-. and the 
moons altitude to be 18.deg.20.mi, The angle of the Ecliptick with the circle of alticude is 5 3.almoftby the 
5 3- 6c this is the angle of latitude,therfore (ubdudtingthat fro 90.there refteth 55 .the angle of lon git.of the 
moone. The parallaxis of the moonein her circle of altitude is found 5 2.min.almoft by the 5 antag in the fun 
2.min.30.feconds:therefore by the § 5 .the Sunnes parallaxis in longitude is almoft 2. min. which beeing ad- 


ded to the true place of the Sunne,maketh for this hourethe Sunnes place (ene 7.deg.30.min.of 5). Laftly, - 


the moones parallaxis in longitude is 42.min.and better,by the 55. Therefore her place feene, is by addyng 
thofe min. fund to be 7.deg. 3 8.min.of §..Now therefore let ys take the place feene of the Sun going be 
fore,vz.7.deg.30.min,of SL, out of the place following,vz.7.39.5.,fothere remaineth o. This noweis the 
Sunnes houre motion appearing or feene, which for want of paines commeth to nothing.In thelike manner 
fubdué the former motion of the moone appearing,vz.6.deg.5 6.0f $1 out of the later which were gathe- 
red to be 7.deg. 3 8.min,of §) ,and fois the houre motion of the moone founde to bee 42.min. For fomuche 
fhall the moone goe forwardes in one houre according to her motion appearing or {eene. And becaufe the 
Sunne maketh o¢his houre motion feene,and the moone 42.min,taking o.out of 42.the moone thal ouer- 

oe the Sunne 42.min.in an houre. The parallaxis of the moone in longitude at the time of the true coniun- 

ion was found 39.min.and of the funne(if I had refpected it)about 1.min.20 feconds,but you muft take 
this butas an cxample, and worke it exadtly your felfe, therefore the moone had ouergone the Sunne then 
3 8.min.40.feconds according to fight. Lait of all,becaufe the moon doth ouergo the Sunne in an houre 426 
sin. the thall make 1.deg.20.feconds (which is the difference of the Sunne and moones place feene at the 
time of the true coniun&tion) in 2. min, : of'an houre, with Ss - ofa min,ouer, This time therefore be~ 
canfe the coniunction feene, goeth before the true, we muft take out of the time of the true coniunion, fo 
fhall remayne the time of the coniunétion or Eclipf{e, appearing vnito vs, vz.7. ofthe clocke and almoft 28. 
min. 

Chapter 59. 
eAnother manner to finde out the parallaxis in longitude and latitude,as welin the 


© asthe. 
Gemma Frifius.6 8. 
Haue often times in this my booke fpokenof Gemma Friftus Curfor and brachiolum, but perhappes euery 
men knoweth not what they are,the Curfor therefore is a rule,in length a femidiameter of the Inftrumét, 
ands fo wrought with a rabbott or a doue tayle,as workemen callit,at one ende: that hee alwayes ftan= 
deth fquareypon the rule,and fo flippeth vp and downe from one ende to another,his one fide is deuided a3 
halfethe rule, the orher intoan 100.0r rathera 1 oo00.equall parts, the brachiolum is a little arme atthe 
end of the curfor,é&<c. This Chapter was to be performed by Sinicall working, and therefore impertinent $o 


the Iewe!, 
Chapter: 60, 
To finde the latitude of the moone. 


J é A Gemma Frifius, 8. 
THe Sun neuer digreffeth from the Eclipticke,but the way of the moone lyeth by,as 5 degrees age the ber 
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cliptick,erorfing him alwayes in 2 .oppofite points,of which the point Northwards is called Caput dracenis, the 
other Southwards Cauda dracenis.1n thefe points only is the moone in the Ecliptick,and in or very neerethem, 
the mooneis at all Eclipfes, they haue a continuall motion contrary to fignes fequele, and perfourme it in 
48.yeeres, and almoft’s .monethes once round. . 

Therfore by tables or the Ephimeris,you muft get the place‘ofthe moonefor thetime propofed, and like= 
wife the place of (apue draconis, if now the moone be departed from the (put towards Cauda,the latitude thall 
be north: but from the tayle towardes the head,South. This knowen, reckon 5 .deg.on the Limbe from the e- 
quinoétiall line, theretolay the rule,then by fubduction get the diftaunce ofthe moone from one of knottes 
wz.Caputdrac. or Cauda dracen,co which foeuer she shall be neereft,reckon this diftance on the rule from the cen- 
tre,and fo the parallel cutting there, sheweth the latitude (oughtsthis needeth no example. 


Ld 


Chapter 61. . 
How much of the Sunne {hall be darkened. 


: Gemma Frifius 6 Cs 


V Hen as the Synode’ or coniundtion of the lights happeneth neereoné of theknots-called Caput and 
(Cauda draconis,then is there greate likelihood of an Eclipfe ofthe Sun to be.Butitis‘a more certayne- 
, ,token if the place of the middle coniunction called Synodus media,happen lefle then 20, deg.40. min. 
before the Cauda,or after the Cauda leffe then 11,deg. 20.min, Likewife ifit happen before the Capur within the 
fpace of a 1. i,deg,2 2.min,or after it within 20,deg,40.miin : then is it posfible that the Sun may be eclypfed, 
without thefe boundes there. can be no Eclipfe.Bur the moft certaine token of allis,ifthe latitude feene of the 
moone doe exceede the quantity of both the femidiametres of the funne and moone feene,at the time of the’ 
Eclip(e feene,then shall the Sun fuffer no Eclipfe. Of thefe things the whole inquilition of the greateneffe of 
the Eclipfe doth depend,vz.of the femidiametres of the lights, and the latitude feene at the time of the con- 
Gunction vif2,as well of the © as the (. Butas much as belongeth to the inuention of the femidiametres ap- 
pertayneth not properly to thisin{trumet,butis gotten by their proper tables. And here generally it is inough 
to thew, that the femidiamerer vifu,of the Sun neere his Apogeon, that isin 95 ,is feene to be 15. min. & 49. 
fecondsalmoft,for which you may take 16,min.in fleight calculating,the funnes Semidiam.vifis, in the pe= 
rigeonis 17.min. Therefore when asthe greateft differeth from the leaft but one min. there is no caufeto 
feek ouer curioufly for the other places,alrhogh the murario eccentroreris, maketh alitle diuerfityin this behalf, 
but being almoft infenfible, is here by me neglected. Now for the mnones Semsdiametri: apparentes, the leaitis 
45 .min.and the greateft that may happen in the coniunctions 17. min,49.feconds, which differ little from 
28.min. Thefe therefore make ynough forour purpofe. 

For this take Gemma Frifius owne example,firft mentioned in his 62.herecyteth of an Eclipfé of the Sun 
tobe dnno 15 6 o.the 2 1.day of Augult,at’one of the clock 22. mynutes after noon, by Stophers tables, the 
Sun.and Moone then being 7.deg.45 .min.in 1p, thelatytude at Louan beeing 51. degrees almoft, where 
Gemnia Frifius remayned. Nowebecaufe the © in’: this Eclipfeis more neere his apogeombeyng 95, then 
his perigion beeyng ‘vp , take forhis Semyadémette fixteene mynutes. The Moone is from hir Apogeon ¢. 
aodecatemorsa, that is 5 common fignes and three degrees,and by that account beyngneere her perygeon, hatia 
for her Semidiameter apparens 1'7.min. The(e Semidiametres therefore gathered intoone fumme, make 
3 3.mynutes:and if now the Lariendo vifa ofthe moonie were greater then this Sunne, then asI fayde before, 
there coulde be no Eclyple, The Latitude vif@ofthe moone is thus gotten.You muft by the 55. gette the pa~ 
yallaxisin latitude for the time of the Coutunétis vifa : and likewife of the funne, if there be any. Al(othe la= 
titude ofthe Moone for the fanieinftaunt, edlculatéd as'in the laft Chapter by her true place and diftaunce 
from the neereft knotre. If therefore this Latitude tera be North,and the parallaxis of latitude leffe then it 
dedu& this from the true laticudé, and fo remayneth her Latitudo vifa Northwardes: but if the parallaxis of 
‘Latitude, be greater then the North Latitude, fubdu@ing the North latitude out of the parallaxis of latitude, 
there fhall be left the Laritude visa Souchwardes, But ifthe Latitude vere shall be South, adde the parallaxis of 
Latinideto the Latitude vera, and fo fhall you haueche Lisitudovifa Southwardes. ‘Thistherefore beyng got- 
ten, youmuft take regarde alfo tothe Sunnes paralaxis in Latitude,that is alwayes Southwards, becaufethe 

Sunne is alwayes in the Eclipticke,and all parallaxis happen downewardes, This therefore is allone wyth 
the parallaxis of Latitude.And itisalwayes added,when as the moones Latitude vifais Northwardes, and is 
fabtracted in her South Latitude apparens,vnleffe the {ame be leffe . Forthen it istaken from the Laritndevifa 
of the Sunne, and fo remayneth the moones latitude from the Sunhe appearing to our fight : which if you 
fabdu& from the number gathered of the Semidiamnettes of the fun & moone,there thalbe lefethe part of che 
funnes diametre darkened:and multiplying that by 12-and deuyding the product by thefunnes diametre, 
youthal haue the poynts ordygites(as they cal shem)of the Sunnes diametre darkened,as in this examplethe 
Coniunttioapparens or.vifa.by thes 6,is atone of the clacke and 1 6.minutes, thehero{cope 3. degrees in f. the 
angle of the horizon:and the Eclipticke 44.deg. and 45. mynutes by the 51. the angle of latitude 88, degra 
almoiby, the 5 3. The altitude of the funne 44,degrees 42.minutes almoft by the 3 1. whereby the paralax- 
ds in latirude.of the moone is 43.mynutes almoft by the 55 .So alfothe paralaxis of thé © inlatitude is two 
aninutes,the Latitude vera of the moone is 23. mynutes Northwardes, Nowe becaufe the parallaxis oflatye 
tudeis 43.minutes,and the Latitude vers 23 .minites North, {obductic out of 43.there remayneth 20, minut, 
the moones Latitude vifs Southwardes: burthe Sunne alfois feene diftaunr from the Eclipticke 2, minutes 
perafpettum. Therefore the Mopne is feene more Southwardes then the Sunne eighteene mynutes: thys is 
the Latitude apparensof the Moone from the Sunne,which fubducted from the number gathered of the femy- 
diametres gotten beforeto be 3 3.minures, thercareleft 2 5 mminuses fos the part of the funnes diametre dar= 


kened. 
Laftly: 
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Laftly,thefe 15 .being multiplied by 1 2.digites ofthe diametre of thefun, make 180. which deuided by 
the whole diamctre of the funne,or by 30.there are produced 6.points or digites of the funs diametre,whicy, 
is onchalfe ; fome call them points or digites of the Eclipticke. 


A Theend of the 7.deg.of np. 

B Theend of the 8.deg. of np. 

AB One deg. of the Eclipticke de. 
uided into 60.min. 

C The locus vifusof the Sun. 

CFE The Latitude vifa of the Sunne 

CE The Latitudo apparens of the 
Moone. 

F E, The Latitude apparens of the @ 
from the ©. 

F G, The part of the Suns dyamet. 
darkned diuided into digites, 

E F, The Semidiameter of the ¢. 





Chapter 62. 
How long the Eclipfe of the {anne fhalendure, 


Gemma Frifius 70. 
Ake therefore a circle about the centre A, according to the bignefle of the Sunne, fo that AB, bee 
M 15.min.and the whole diameter B C, 30.min.and A E. The Latitudo apparens of the Moon from the 
fun being in thislaft example 18.min. Therefore E isthe centrum apparens of the moone, A D, the 

whole diametre ofthe moone,vpon the point E let therebee E F perpendicular: and then open the com-= 
palfe according to the number gathered of the Sanne and moones diametres, which in the example before 
was 33-min,And (o placing the one poynt of the compafie in the centre A, let the other touchtheline E F 
inthe poynt F. Nowitis moft cuident that the Moone being in F,can couer no more of the funne,and that 
there is theend or beginning of the {uns eclipfe. And when the moone fhalbe in E, then isthe middle of the 
eclipfe,which you may the eafier beleeue,fceing G F is the Semidiameter of the G@the Sun and Moone both 
touching in G. Therefore E F ishalfe the {pace whichthe 

moone dothrun in the whole Eclipfe of the Sunne:how much ros 

that is,you may get by our compaffes onely on the {cale or els i 5 
multiplying A F into it felfe,and A. E likewife, and then ta= 
king the fquare of A E, out of the (quare of A F, there fhall be 
left by the laft propofitio {aue one of Euclides 1 -book,the {quare 
of E F, whofe roote is the quantity of the lineE F. Asin this 
example,A F is 33.min.the fquare of this is,1089, theline A 

E, being the Latitude apparens of the Moone from the Sunne is 
18.tain, the {quarehereofis 324. thistakenoutofthe firfte 
{quare,vz.10$9. There refleth 765 .thefquare ofthe lineEF, — __ 
whofe fquare roote is about 2 7.min..the quantity of thelyne FE 
E F. This {pace of the mstus apparens of the moonis reduced yn- : 
to time by the motus horarius apparens of the moone founde, as 
in the 5 6.which in this example wilbe 28.min. Now fay by the 
rule of proportion 28.min.of the moones motus vif, make one qe 

houre or 60,.min, How much then fhall 27.min,>.and fo fol- - 

lowing the rule, you shall finde 5 9.minutes,whiche are commonly called minutacafus or minute incidentia , that 






is to\faye, howe mucheitis from the beginning of the Eclipfe vnto the middeft, and thence vnto the end 


whereby doubling thefé min.of incidence, you haue almoft the rime of the whole eclipfe, which here is two 
houres lacking 2.min.But yet I know well that thefe 2.times (that is from the beginning tothe midft, and 
thenceto the end of the Eclipfe)are not alwaies equall vnleffe the Eclipfe happen in the 90.deg.of the Eclip-e 
ticke from the afcendent,and that becaufe of the vnequality of the moones motus apparens,for the which in th 
oricntall part the parallaxis of longit.is added to her true place,andis deduéted in the occidentall. 

He therefore that woulde performe this matter curionfly fhoulde asin the 5 6. get the merus apparens of the 
moone for one houre before the Eclipfe,and alfofor one houre after the middeft afthe Eclipfe,and thé mea= 
furc the {pace of the beginning of the eclip’e vnto the middle called (pacium incidentia,by the motus horarius, ga= 
ing before, and the {pace between the middeft,and the end of the Eclipfe called redditus luminis by the houre 
motion of the houre following. And thus haue you all the reafon hereof, although perhaps I haue not beene 
curiousin the examples,fince I haue fetdowne the inftruétion fo plaine. 

Blagraue, Notethat | haue fet downe thele tearmes mofus v:/a,Latit.vifa_and fuch like in Latine words, leaft 
any man should in English fen(e ouerflip chem as words of courfe,being jndeed words of art,and fuch as this 
matter dependeth on; 
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The Mathematicall Ilewell, 
| Chapter 63. 
Of the Eclip(e of the moone,the greatneffe and duration of the 
fame. 
Gemma Frifius 71, 

Te Eclipfe of the moone hath aneafie calculation,the catsfe whereof is, thatir d ependeth not vppon 
the difference of feeing it in any refpect (as before inthe funne.) For as oftas there happeneth an E- 
clipfe of the moone, becaufe that the beyng oppofite to the Sunne,lighteth into the fhadow of the earth 

which extendeth it felfe farre beyond the {peere ofthe moone, and taketh away the light which fhe had of 

‘the Sunne: she by this meanes éclipfeth in like bignefle and manner t6 all places of the world: and continueth 

liketime,and is feene euery where at one moment,although thatit be accounted at divers houres in dyuers 

picmenenting to the diftaunce and difference of the meridians, as hereafter I will shew in the lon gitudeof 
places. 

Blagrane, Tc appeareth here that Gemma Frifiushad a meaning to intreate of the longitude of places whi- 
he Oh would God he had lined to haue performed, that it might haue beene my good happeto haue feen 
his vetermoft,in that behalfe, by which meanes I thould haue eyther {pared altogether the greate endenour 
which I of necesfitie muft now forthe credites falce of my Iewell employ in that behalfe, or. atthe leafthaue 
receyued fuch light from his doynges,that I might with eafe haue gone through,with it. Burnow Gemma 
Frifius is gone,lamenting will nothelpe: he left his fonne Cornel.Gemma behynde, who publithed his Fa- 
thers weer of ee Catholicon , poem ae sities fate it by his owne induftrye: but God knowes, 
againit the ftreame. For a man may eafily knoweby the very matter and mann it, hi o se 
che Lhaue omitted the moft part) froma his fathers. : or obs tak Ay es (aie 

: . Gemma Frifius, 

But now to come againeto the matter,as the Eclipfe of the moone is vniuerfall at one inftaunt, itis farre 
otherwife jn the Sunne:forone felfe fame Eclipfe of the Sunne to fore appeareth great,and lafting: to other 
Ce ane ae ea ina py to Sy ane North part, to. fome the South pa of ‘the Sunne is feeneto 

e darkened: and thatin jnfinit diuerfities. The caufe of (o creat variety.i i 

the fun is beholdé:bicaufe that in the eclipfe ’ _ Brean YAACEH is She diuerleey OF Cae aes mae 

of the Surine heloofeth not his light,as the 
common fort do iniaginesbur only that the 
moone commeth betweene vs and the fun. 

VVhereby all countries fee not the Eclipfe 

in oné maner.Infomuch that fome doe fee 

the funne in his ful light, when that others « 

fee him almoft wholly eclipfed.For the fee- = 

ing of it,according to the{cituation in fun. 4 

dryeplaces , is the greateft caufeof the & 

diuerfity of theEclipfe of the funne. But in &, 
the Eclipfe of the moone, the view every & 

where doth vary it nothing, neyther in 16- 

gitude nor latitude, for the moone is'darke- 

ned indeede , where there the fun is not (as 
is already {aid;)and therfore are we forced 

&o feekf{o many variations of afpect in the 

funne whichin the moone needeth not. It 

Shalbe fufficient hereto take the time of rhe 

true oppofition of the fun and moone for 

your meridian, either out of their proper ta 
bles,or out of Ephimerides,rightly calcula- 
ted:8¢ for thattime to get the true place of 
the funin theeclipticke, whofe oppofite is 
the inft place of the moon: & then feek the : 
latit.of the mooue very diligently,as is thewed in the § 8.chapter. Laftly you muft gettethe diameter or fe= 
midiameter of the moone: andlikewife the femidiameter atthe fhadowe of the earth, of what quantity it 
isin the place of the moones paflage. The fame is fomtime greater,(omtime leffe, for two caufes : for when 
the (is neere her perig.the findeth the shade of the earth greater then in other places:the fhadow of the earth 
runneth out taperwife vnto a point at the laft,& becommeth lefler by fo much the further as ie extendeth fro 
the carth.Secondly, the shadow of the earth may be greater in the felffame place of the moons paflage by rea= 
fon of the diftance of the fan from the earth. For the neerer the fun commeth toward the centre of the earth, 
fo much the fhadow of the earth groweth the narrower & shorter,contrarywife,by the funnes bearing backe 
from the Earth,it is extended and enlarged in the fame place of the {peere of the moone,in whichit was nar= 
rower before,as by thefe figures you may {ee. 

_. Therfore to our purpofe you mutt know by tables the time of thetrue oppofition of the fun && the moone 

inthe Eclipfe:and the place of the fn & the moon for the fame sabe pouting with the latitude of the moone 

And then the femidiameter of the moon, & of the thadow,through which the moons paflageis.And here wil 

I thew in brief as much as thal fuffice the learner to get the femidiamet.of the {un,the moon, & of the fhade 

by the motus horarii, or diurnall motions of the Sunne and the moone, It is found out by the induftry of ar 

tificial men,that what proportion 20.beareth to 11.the fame doth the {uns diurnal motion ynto his di i 

uns diurnal motio gorté out of any tables into 1 1.6 deuide the product by 
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The diametres alfo of the Moone do 
likewife keepe a proportion with her 
motion , fo that thediametre spparent 


ofthe Moone is almoft ¢ wall toher_ 
Motus Horarius: Purbacchius faith, what f) y ff 
re s 





roportion 48. beareth ynto 47, the 
me hath the moz.herarius of the mooné 
wato her Diameter apparens s therefore if 
aman take the morus borarius , exhoure 
motion of § ¢ for her diametre,he thal 
not miffe a minute. Butto hauc it ex- 
adtly , multiply the merus herarius of the 
Moone into 47. & deuide theproduc&t 
by 48.& therof shal come the moones 
diametre. Laftly the diametre of the 
fhadow of the earth you thal thus get. 
Multiplie the diametre of the mooné 
founde as before into 13. the produ& 
deuide by §..and fo shall you haue the 
greateft quantitie of the shadowe'in 
that paflage of the Moone, that iste 
fay , the funne being in the Apogeon: 
bur the funne being in other places,the 
_ Shadow abateth in the fame conftitu- 
tion of the @,asis {aid , by fo much the 
more as the fun commeth neare tothe 
earth: and how much the diametre of 
the fhade isin another place , thatis 
found by the merus berarius of the funne, 
for by how much greater it waxeth in 
other places , the fhade of the earth is 
made leffe, by fo much ten times told: 
Thefe rules are both generall exaé, & 
moft excellent,which by a familiar ex- 
ample I will manifeit, 

Inthe yeare 1555 the 4.0f Iune the 
24-houre,and 42, min, there is like to 
be a great echipfe of the Moone, which 
is to be knowne in that the place of the 
G, at the time of the true oppofition ig 
not farre from Cauda Draconu, For the 

place of the fiunne is according to come 


moni tables }€ 22.deg.46.minutes, whereby the Moones place is Z 22. 46.alfo the Caput Draconis isin % 23, 
deg.8.minutes,theretore Cauda isin J 23.8.(0 that the truce place of the Mooneis but 2 iminutes from Can< 
ada Draconu,wherby there is not onely knowne that an Eclipfe thall be,but allo 4 verie great one¢ for as oft as 


the Mooneis abo 


ne deg.8.min. in latitu 





de any way,then hall the Moone aitoide the fhadow vin her race, 
of the Moone is {carce two min. which is a token that the Moone Mialbe verie neere the 





f the thadow of the earth in this Eclipfe.Now to know the quantitie & continuance of the fame,we 
penitent res fernidiametreofthe Mecno a of the fhade of the earth by theriles before fhewed. The Morus 


Diurnus of the Gin that place is 13 .deg.5 therefore her Morus herarius fhalbe 3 2.min.4o.fec.and (omwhat lefle: 
¢hen this fhalbethe diametre of the moone:but if you wil know it is itly, multiply 3 2.min.40.lec. by 47° 
& deuide the produét by 4.8.6 fo thal you haue 3 z,min.20.fec almoft,& ofthe 
| Moone: halfe that vz.16.min.10.fec. is her femidiameter: which multiplie by 13,and the prodisy deuide by 
" fiue, you hauc the diametre of the thade of the earth in the place of the Moones paflage in 


»& the fame is the iuft diametre ofr 


er fphere, the fun 


ing in his apogeon,the'multiplicationof the diametfe-maketh 25 120.fee.the diuifion produceth §04.4.fec. 
Sie Daten that oe femid.of the thade is 42.min,2,fec.And becaufle the fun is neare his apogee 
oh,the thadow of the earth cannot be diminithed any quantity,tobe accounted of by reafon of the funs come 
siti neare vnto the earth , otherwife you should heere feekethe metus borarins of the fo) being in his apogeon 
aid alfo for the place where he now is,and the difference of thefe motions decuplied,thatis multiplicd by 10. 
fiiould be taken from the greatneffe of che fhade here found, &¢ fo shall you haue the exquifite bigneffe of the 


thade of the earth, bur here for methodes (ake we thinke not 


tholethat Haue moreleifure, or 


fach curiofitie to at hauie more leifure, or whoarew 


‘ood to profecute euery leaft matter, but leave 
Rollie addicted to thefe ftudies. By thefe things 


you may onely by drawing ef/ajfigure knowe the greatnes and duration of theclipfe,draw therefore 
ty aot nine 1K Buwhich fhall bs tia gles OF F deuided into 60.min. Then inthe 46.min.in which shall 
be the centre of the thadow of the earth, that is to fay, oppofiteto the ©, at the time of the true oppofition, 
place the onc foote of your compaffe, and there according to the quantitie of the femidiametre of the earth 
now founde videlizet 4.2. minutes, make a circle for the thadow of the earth, the centre being C, whereon 
draw the line D E'perpendiculer'toJA B, whichis the circle of the latitude of the Moone, and becaufe the 
Jatitude of the (is found 2,min.northwards,takein your compas 2.0f the 60,parts of A B, & placethe fame 
from C.towards D inthe point E.& thatis the centre of the Moonetin this centre according to the femidiae 


‘metre of the (v2.3 6,min,10.fec.make the circle of the monary being doneyou shal ftreight {ee before 


your 
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“your eyesthat the whole mooné is drenched in thethadow of the whole earth without any calculation. And 


"if you deuide the whole diametre of the moone into 12. digits, you thall apparantly fee how many digits or 


“points theclipfe of the moone shall be. For looke how many digits of the moones diametre D F. hall con~ 


gaine (with the'diftance from the vtrermoit shade of the earth ynto the edge of the moonefarthedt drenched 
‘within'the darkneffe) fo many digits dr points as they now.call them shall theclipfe be {aid to be. For Dis the 
qwoint of the fadow of the earth, moit bending from thecliptick.towardsthe which the moone departeth, but 
fy numbers we shall thus proceed. Becaufe E F is 16.min.& 10.fec.and the latit.of the Moone E C.2.min. 
‘sherfore C F fhalbe 14.min.10.fec.to' which there being added CD, being 42,min.2 fee.the whole D F thak 
e's 6.min. 12.ec. Now by the rule of proportion, if 16.min, 10.fecbe worth 6, digits,what shall 56.min.12. 
fec.be worth: & fo following on the rule,you thal get 1 9.digits 8c 41. min. of a digit {uch as the whole dia~ 
‘metre of thé moone maketh12. To be fhort the wholemoone containing 1 2.dig.fhalbe wholly drenched in 
the fhadow:& that fo deepely that the'thadow fhal exceed the moone 8:dig.almoft, whichis as much to fay,as 
that theclipfe of che moone thalbe almoft 20.digits, The moone her felfe conteineth not aboue 12.points,but 
the depth of the’ moone within the fhadow of the earth thalbe almoft 20.dig. wherby you thal ynderitad that 
when as the greatnes of theclipfe exceedeth 12. digits,then thal there be an eclipfe with tarriance,as they call 
it that is,the moone ‘hal tary a certaine {pace in the darknes before fhe shal receiue her light againe of the funz 
& how many the more digits there fhalbe found, by fo much the longer shall the tariance of the moonebe im 
he datknefle,8¢ the whole eclipfe endure:both which exactly to defcric, thus muft you de. Openyour com= 
paffe to the quantitie ofthe femsdiam-of the earth and the @ loyned togitheras in this example,vnto 5 8.min. 
12. fec.and on the centre of the fhadow of the earth Vz. C, delcribe a inddett or blind cifele,and note welthe 
touching of this circle with the way ofthe Moone. cal the way ofthe moone a line drawne by thecentre of 
the moone'vz. E, parallel if you liftro theline A B.orif you be difpofed to profecute thefe matters more nar= 
cowly:let this line make with DF the blunt anglé’D'E M.of'95 . deg.as heerethe line LE HM, is, for this is: 
the true way of the Moone whereby FTis the place’ ofthe next knot, This line is cut of the blind tircle in the 
points L.&¢ M,in which points the Moone being, maketh the beginning and end of theclipfe.Laftly, from the 


- SainterfeGtions of the thadow of the earth, and the way of the moone; fet the {emid,ofthe moone by helpe of.” 


your compaffe in the way of tht Moone vz. in'N and O- For inthe one ofthefe places the Mooneis alroge= 
ther entréd into the thadow of the earth and inthe other,beginneth toger out thereof. Therefore youhaue 5. 
moones if you lift, the firft on the centre L.where the’ begins to eclipfe:the next on the centre o,when fhe is 
wholly darkned: the third on the centre E, when she isin'the middle of theclipfe, the fourth on the centre N,: 
when. fhe beginneth'to get light againe:the'laft on M.v here thechipfe endeth,fo that L O is the {pace, that the 
moone goeth from the beginning vntill Mle be all darkned,and O N of her whole darkning, which they call 
the tarlance in Latin Mora:therefore O Eis halfe her tariance called (Dimidsa mera.) All which parts you may 
meafure with your compaffe by the parts of theclipticke before made: and deuiding ech of them by the Supe 
gatio horaria of the moone you fhall haue all the times fought for,or the whole taken togither vz.L M.And by 
nurabers may thus be performed, For that E C is 2. min. in Jatitude, and ftandeth almoft perpendiculer om 
L M.the way of the (therfore the fquare of L C thal be equal tothe {quares of L E,and E C.therfore taking 
the fquare of E C out of the (quareof L’'C,there thal remaine the {quare of L E by the laft propofition fauing 
one,of the firlt booke of Euclide : For L Cisthefum-gathered of the fernidiametres of the moone , and the 
Shade vz.5 .8.minutes,1 2. feconds, but letting paffe the feconds, the (quare of L C shall be equallto 33640 
herehence taking the (quare of C'E, vz, 4. there is left 3 360. the fquare of L E, whofefide is fomwhatlefle 
then's 8. and thatis theline LE,’ fo much alfo is EM. Let’noman carpe heere becaufe we faide that C E 
was perpendicular tothe Moones way, whenias before wedrew him perpendiculer to theclipticke, the beft 
learned men will negle@ fo much’, becaufe it’ bringeth'no: perceiueable error. Therefore the fine L E be~ 
ing knowne to bee fitte § 8. "minutes alnioft,take out of thatthe femidiametre of the Moone vz. 16. minutes. 
1.feconds,the line LO shalbe 41.min,48.almoft, whichthey call minuta incsdentia, and N M is almoft equal 
Vito it,called miniita repletion Lattly lubdué L'O being the minuts of theclipfe waxing out of L E, there thak 
bé left O E halfe'she tarsiance vz.s 7amin. 1 2,.fecondsalmoft, Now because she Mermshereriug of the Moone 
a was 
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was 3 2.¢0in. 40, feconds, and the funnes Motus horarius 2. mnin. 22. fec.take the'on 
fteth 30.min.18,fee, the {uperation of the moones gate aboue the funne in one hour 
parts of the Moones way before founde and you shall haue the tymes correfponden 
caufe the Mynuts of the waxing of the Eclips were 41.mynyts 48.fo deuide thofe 
by reducing each number ynto fecondes, fo shal amount one howre 22.mynuts,the time of the 
likcewife of the wearing of theclips. Likewi(e deuide rhe minutsof Dimedia mora VZ.1 
feconds there commeth, 3 3.my.of an howre,wherby the whole darckning is 1.how 
of the Eclips 3.howres 50. mynutes. 


Chapter 64, 
Hew to get the parallaxts of the CAtoone ont of the beauens at any houre propefed, 
the latitude knuowne with the longitwde.and latitude of the ¢. 


‘ Gemma Friftus 72. 
He Moones place giuen at any inftant propofed, calculate hir altitude on the Ievel by the 32. takethe 
fame inftant the altitude of the Moane, by obferuation, if thefe two agree there is no paralaxis, which 


can neuer bee except the Moone beneere the zenith, the difference of thefe two is the paralaxis, bus 
this requireth cxact calculation and obferuation, 


Chapter 65 ; 
Toknow the greate(t or borizontatlparallaxis of the Adoone when fhe is to be -fcene, 


Gemma Frifius 7 5 
Ec the paralaxis of the ) for the altitude she is in at the inftant propofed, then reckon the fame altitude 
Gs: the rule of the Iewell inwardes, and then moue toand frotill that Poyne of the Rule doe cut the 
paralell anfwering the paralaxis ot alcitude,and fo doth the Finiter Shew in the Limbe the herizonrall pa- 
ralaxis foughtfor.[n this doojng you may accomptenery degree of the paralels for 1 o.mynuts,as in thes 4. 
and 55-Cap. ‘The greateft horozonrall paralaxis is the @ being moft in her perigeon 63. mynutes almott, 
Hereot shall I treat at large in my worke of Longitudes, 


Chapter 66, 
The Longitude and Latitude of two Starret Ziner, bow to know 
the diflance betweene thente . 


Gemma Frifus, The ‘ 

Y¥ this Chap.and others following is fhewed to find the diftance of Rars, & alfo of townes, cities, & pla- 
Ex as cafily,and redily as on the globeit felfe, which no doubt muft needs make the inftrument very de= 

leétable. The longit.and latit. of any two ftars had, fubtra&the greater long. out of the lefle, fo haue you 
the difference,which being had;number in the Limbe from thequinodial the greateft latitude of the two ftars 
fouchwards,if the latic. befouth,or northwatds, if north:and therero lay the Cenith point of the Reere,then in 
the meridian reckoned from the Limbe anfwerable to the difference of longit.number the lat.of the other ftar 
and that from thequinodtiall accordingly,and the azimuth cutting there, sheweth the diftance fought for, if 
you reckon thereon thence to the zenith point: ; 

Example, Ywould know how many degrees Canis maior is from Oculus tauri I finde by Scophler (for any ta< 
bles will (@rue the turne, as well old as new for that their difference oflong, and their latit. neuer alter)thae 
the longit. of Oculus rauri was then in qr 2+ deg. that is ‘from o,in-y° 62=4 deg. and his latitude,5 deg. 2 
fouthwards.Likewile (aris maiorin 5. 77% whith commeth to 9743 deg.from ‘V, and his latit, to be 3622 
fouthwards slfo, Now fubdudting the leffe longit.vz,6 ait out of the greater vz.97¢$ there reftech 35-the 
difference of longitude. Firft therefore I reckon in the Limbe from thequino&, line, the greateft lati. of thele 
vZ.3 95 towards the fouth pole, becaufe the latitude is fouth,and thereto I fet the zenith of my Reetethen in 


the 35. meridian counted from the Limbe, I reckon the leffer latitude from thequin. line vz. 5 i2deg. fouth- 


wards,alfo becaufe that lat. was likewyife fouth: this done,I fee the 5 25 azimuth tocut the place of the fecond 
ftarre whofe deg. betweene the fame place and the zenith by helpe of the almicantaries, I finde to bee 46% 
therfore I boldly pronounce that the diftance betweene Oculus taurs and Canus maieris 46~ degrees. 


Chapter 67. 
How the diftance of any two farres unknewne way be bad. 


. » Gemma Friftus. 756 

His may you do by.the 38.Chap. getting their longit.and latit- out of the heauens,& then proceeding 

<f oby the Jaft Chap Bur yet an eafier way without al that circumftanceis thus ; take the altitude and azi- 

**> cmuthes of both itarres at oneinftant, or at che leaft the diftance of their azimuthes without refpe@ of 

thomeridian: thee had the working is all dne with the laft Chapt. but onely chaunging thenames, thedif= 

ference of theirazimuthes, for the difference of longitude : and their altitudes for their latitudes, ana where 

as the equinodtiall did in the laft Chapter reprefent the Eclipticke , hee muft heere reprefene the horizon 

and the parallels, circles of altitude, &c, This needeth no apr » forif you will {uppofe the altitudes 
4) 
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61 | Thee Mathematical level. 3. Booke. 
of two ftarres equal! with the latitudesin the laft Chapt, and the diftahce of their azimuthes equall to the’ 
difference of longitude there; the matter is already pertormed, ae 


Chapter 68. 
Tokuow how long thetaile ofa Comet iso 


Gemma Friftus 76. 
ogither as in the laft Chapt. with the head and laft point of the taile of che Comet, as 


Orkealtog : 
V V though they were two feuerall ftarres and the diftance found is your defire. 


Chapter’ 69. 
Another way toferch the dsftances of ftarres one from another. 


Gemma Frifia. 78. h 
Et their declination by the 7.Chapt. and their difference of right a(cenfion by the 17.0r 3 8.0r by obfere 
uation, thefe had, worke altogither as in the 64.Chapt.onely chaunging the names, as is faidin the 65. 
And thus haue you diuerfe and excellent wayes to examine the diftance of ftarres. 

Blagraue, Truely thefe are very prettic conclufions & pleafant, but yetnot fufficient to correct and amend 
the places of fixed ftarres and planets, and the wholé'globe,as G.F.affirmeth, except they be performed by a 
very huge inftrument at theleaft of 10.foote diametre.But the onely way inftrumentally to performe thefe 
chingsin my opinion(Salue melior: indicie) is by their crofle ftaffe to take their diftances, and thereby to rectifie 
their places of longitude and latitude,vpon a great quadrant,asI will thewe you hereafter in my booke of 
logitudes if God giue me leaue and leifure once to come to it,to the which no doubt thefe ‘Chapters are good 
preambles andintroductions, notwithitanding for thofethat take delight in varieties, t will fomwhat helpe 
to fit their fancies, If you would know the diftance of any two ftarres placed in my Reere, turne it about tll 
fome one meridian touch the apex or point of either ftar, and the degrees of the fame meridian included be=- 
rweene them, numbred by helpe of the parallels theweth your defire, but then you muft be fure that thefe 
ftarres be both North,vor both South,declining from thequinoétiall . In my Reete appointed all the North 
ftarres to point outwards from the centre,and the South inwards. 

Example. Oculus tauri, & Canis minor are north ftars, and in my Reete their apex pointeth outward, turne the 
Reete about & at laft you shal find the 1.7 meridian to touch both their apex & the diftance betweene them 


on the famemeridian 46> deg.But if, one ftar be North & the other South, yet wil I with you wel;'then turne 
about the Reere yntill the apex or points of either ftarre do touch ech a feueral meridian,but equally taken.on 
ech fide of the axtrecline, and then muft you reckon-from the one of themto the pole, and from the pole 


batke againeto the other,and fo have you your defire. Sa 
Example, Of Oculus tauri 8 Canss maior,the one in my Reete pointeth outwards,the other inwards, wherfore I 


turne the Reere till at the laft I finde Oculus taurito cutthe 46. meridian on the left fide of the axtreeline, and 
Canis maior the 4.6,meridian on the right fide of the axtree,where I finde from Oculus tauri to the pole 23% deg. 


and from the pole to (‘amis mator 232 deg.thefe put togither make 46% deg. the diftance of thefe tvyo ftarres. 


Chapter 70. 
The longitsde and latitude of two flares ginen, to get the angle of 


[tation of one from another. 


Gemma Frifins 80- 


myHeangle of ftation is the diftance of the azimuth, wherein any ftarre is from the meridian of fome cal- 
9. lead tie angteof pofition.: Place therefore the atres giuen according to theirdifterence, longitude 
>, and:latitude giuen in all refpectes, asin the 64. Chapt, and the very fame azimuth thatthere shewet 
their diftance, fheweth alo the angle of ftation, of one of them from another, being counted from the Limbe, 
and therefore I neede fer no other example, butlooke in my booke following of Cofmographie,and you tha 
perceitie it plaine,the like may you performe by their difference of afcenfcion and declination, or their altie 
tude and difference of azimuthes:. i 


Chapter a 


Toknow whither three frarres or cities be in one great circle. 


Gemma Frifius, ‘81> 


His Chaptetiis vetie pleafant and no leffe profitable in amending the places of the fixed ftarres in the 
| globe'celeftiall, Finkt therefore gette the angles of ftation by the laft Chapt. of one of the ftarres from 
ech of the other, andif thefe angles be As | then are they in one great circle, elfe not. 

* Blagraie ‘This Ghapt..of Gemma Frifius is true, fo that you get the angles of pofition of the middlemoft 
ftatiteandof one of the other from the third, but if you get the angles of pofition of the other twofrom the . 
middlemoft,thenif the angles of pofition being equall do make one ftrei fc line, that is to fay, ifthe one be 
Northeaftsthen if the other be Southweft or (o.forch, you haue your defixe, cuen like asin the compafie any 
£wo oppofite points make oneftreight line... ce aeat aa Pe 

| Chapter 
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vi _ Chapter 42, : 
That the taile of a Comer extendeth st felfediretily from tbe Suune, 
ane howe y ov may try ify 


Gemma Friftus 32. : . 

HE icy Se affrme that a Comvtis ingendered of a foftelammie flime, of viftows firbftatree,ape 

| to nourithe fire drawen yp into the highermofte region of the ayre,and there is fet on fire, by the firy 
elethent,to whiche he is very neer:& chat his taile cometh of the flowing of dragging of § matter, like 

as in ftarres that fhoote, where the matter of exhalation is, by his fhutting drawen in length. But a3 concer- 
ning the tayle, that cannot bee fo, both becaufe his motion is vetye flowe, and alfo for that ir hath alwayes 
been obferued of learned men,as namely, Apian and others, that the tayleof euery Cometexter i e 
directly from the Sunne,forhatthe Comer his taile,and the Sun are in one great cirCle, as atall times by the 

‘Taft chapter,you may prouewhen any Comet happeneth. 

Cornelius Gemma. It hath pleafed God,as it fhould feeme,to take away Gemma Frifius,when he hadde 
perfourmed thus farre,and before he had furnithed this chapter, whiche his fonne Cornelius G.took in hand 
to accoplith & profecute the fame very tedioufly,to little purpofe, as hee doth all the propofitions & chap- 
ters afterwards,which I mean to abreuiate in as much as fhalbe neceflary,& the rather becaufe I shall ftuffe 
out this worke with fuch ftore of matter,that there will be no place for fuperfluitics, Hee taketh occafion 
here yeterly to condemneall the Philofophers, who fay thatthere isa frie region or clement next abouethe 
ayre, affirming that all fire and heate remayneth in the Sun. And further, that Comets are {et on fire by the 
Sunne only:his greateft reafon is,for that if che comet were let on fire by force of the firy.element, then muft 
of neceffitie his taile bee rounde about alike,but becaule the tayle is alwayes found directly from the Sunne, 
thereforeit is manifeft,that the Sunne is the only caufer of his flamme,appoint the Sunne, the Comet and 
his taile,infteedc of the three ftarres in the laft chapter, and the workin gisallone, if you lift to make expe* 


rience thereof, a 


Chapter 73. 
Tokuowe what point of the beanenss sn the Mersdian of any place at any in- 
ftaunt propofed,and what it is aclocke in any other 
, conntrie. 


é Cornelins Gemma 85. 
Lace the degree of the Sunne to the houre ptopofed in the limbe by the help of the rule then'number in 
Pe Limbe from the noone line,the difference of longitude of that countrie fromyours Eaftwardes,'if it 
lye Eaftwardes,or V Veftwardes, if otherwile:and thereto lay the rule, and it theweth the degreé of the 

Zodiacke, or any ftarre lying in the fame meridian, Nowe ifyouturne about the’reere til the degree of tulmi= 
nation of the inftant propoléd lye vnder the rule,and then remioue againe the rnle too the Houre propoféd, 
imarking what degree of the Zodiacke he there cutteth, laftly,remouing the rule and the reete together, be~ 
ing fill on this laft degree, vntill the degree of culntination come againe to the noone line, it heweth thei 
in the Lmibe the houre of the other countrie fought for, 

, “ Example, ; t 

The Sunne being in wy 1.degree, I woulde knowe at ten of the clocke in the morning, what degree of 
the Zodiackeis the meridian at Rome:and what of the clockeit is there, whichetodoe,I number the diffee 
rence af thelongitude of Rome from ys,v#.23. degrees, and that Eaftwardes from the noone line,becaufe 
Rome lyeth Eaftwardes, which I knowe,becaufe his longitude is morethen ours : whereto I lay the rule, 
which theweth in the Zodiacke Y- 2 3.degrees 4.5. the fame degree is then in the meridian‘at Rome, and 
euery ftarre or point els hauing that degree his mediation:which knowen,bryng the degree of culmination 
which then is}, 29 degrees vnto the fame difference of longitude, and then turne the rule againe too the 
houre propofed,ys.ten of the clocke sthere shall you finde the 6,2.degrees of Aries. Nowe turne about the 
rule and the reere together, vatill the degree of culmination, vz.3¢ 29.come againeinto the nooneline,and 
fo doth the rule thewe 11.0f the clocke,and 9.degreespait,whereby I conclude, thatit is 11,0f:the clock,é& 
g.degrees paft at‘Rome,when itis but 10.at London. ; ye . 

Blagraue, “The fame may you doe another way, if the limbe,or vttermoft Azimuth of the Reere were. de+ 
uided into 12, equall partes or houres,the Zeneth point being tweluc}at noone, & his Nadir 1 2,at night;' 
and then placing the Zeneth point on the difference of longitude,the rule laide on the lémbe of the .ddaterto 
any,houre sheweth ia the /imbe of the reete amon g thefe newe houres,the houre of the other countric. 


Chapter 74,: xo 
How to divett a fhup by the farres iw any voyage.’ 


Cornelius Gemma_86,.. ; : 
Hen you fet foorth from the shore, (et thedeptee of the Sun ynto the fate houre or inftaunt, 
\ / \ / -and thence turné the rule vnto the differenee of lonpitide; asin the laft chapter, of the place. 
you meane to fayle vnto: then numbering onthe rule from the lsmbe inwardes, the latitude of 
the famé place you goe to,there is the Zenith of the fame. Nowe if there chaunce any ftarre to be in this {é4 
neth,dire&t your ship full vpon him, 6 you thall goe as certainly,asif Mercurius Were your guide, Bucif che 
Marre be in the fame meridian but not in the zenith, reckon howe many be at on the sule heeis — 
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from thence,and atcording too that diftaunce, imagine a point in the heauens,fo muche declining from the 
fame ftar in a circle likewife imagined, from the pole to the fame ftar,and dire& your ship therto, as neereas' 
you can,this experience muft you make from time too time, ftillfeeking what ftarres come ynro the zenith 
or meridian of the place you goe ynto, Thus much for fayling by night.burin the day timeby the alutudeof 
the Sun,you muft ftill {eke the latitude you are in,and the {ame hall direct you by a parallci vntothe equi< 
noctiall,til_you haue fayled as much as the difference of longitude cometh ro,& then you being ynder the 
meridian of the place defired,direét the thip ful North,er South, asthe latitude requireth yntiil you reache 
our haven. . 
4 ‘Blagraue, ‘This courfe of fayling by the ftarres is very certain, if theftarre bec in the Zenith of the place 
you fayle to,or verie neere,but toimagine where the point of the Zenith is,by the ftarres diftance from him, 
.cannot eafily be performed with certaintie,fo the ftarre may be placed.Butin my booke of nauigation,{ wail 
rouide you a. conuenient remedie : as for his fayling by the Sunne, it is too bad, and there y.ou thall alfo 
Eide whereI will make it cafier. 


Chapter 75. 
Te make anborrizentall and South wall dial by the Yewell. 


; Cornelius Gemma 92.93. 

Py Lace the fnitor to the latitude,and reckon what degrees of the meridians are comprehended betweene 
Perery 15 deg.of the finitor the fame ferue forthe deg.betwene cuery houre ipace in your diall but Acere 

~ the center of the Jewel reprefenteth 1 2.0f the clocke,& the Limbe 6.ot the clocke contrary too the whole 
woorkingin my booke of dials, and contrary tothe foundation whence all dials are deducted, as I may 
{peake it: but yet as true as the other.For whether you take the deg. of the finirer, between euery 1 § -Incridi~ 
an,or the number of meridians between euery t5.deg.of the fnitor,all con. meth to one pafie, but thatin the 
one 1 2.0f theclockeis in the center of the /ewel,in the other at the Linbe. Reade my booke of cials,and you 
fhall not be to feeke of this that ishere (aid. But now as touching the South wall diall, there is no difference 
from that in my booke of dials,whereto you may refort, 


Chapter 76, 

To finde the declinationof any wall from the South,and fitting a Diall thereto, 

Cornelius Gemma os . 

Ake a perpendiculer on the wall,and in him fticke a ftile or pin plum from the wall,then tarry yntill 
M the fhadow of the ftile be dircétly on the perpendiculer, the fame inftant take the altitude of the Sun 

and thereby get his azimuth,for the deg.of of the ax_imuth frdthe South hall bee the declination 
fought forznowe hauing the declination,makea South wall diall, and boulfterhimout from the wall, fo 
many. degrees as the declination commeth to, and there Jet him ftand. 

Blagraue, Firkt,Cora:Gem-here fheweth to take the declination of a wall from the Sonth,but for North. 
declining walles | wee are newer the neere, neyther are they too beedoone heereby but onely inthe Som= 
mer time when as the Sunisin the North fignes, & yet then not half of them.Befides thatin walles that dee: 
cline not much.from the South, this way is very vneertaine, becaufe too thoteit is almoft nooneere the ftile 

iue his fhadow on theplum line, and then isthe asimuth {cant truly to be gotten by thealtitude, excepr ic 
taken by an huge inftrument: but in my booke of dyals,] haue prouided for all thefe, where Ihauealfe 
found to make'dials to any wall or flat whatfoeuer,and not bungler like to boulfter out an yna ptdial, 


, Chapter 77. 
How to know the oblique afcention of any degree of the xodiacke,or of an 4y flarre the 
difference of afcention not regarded. 

: A Cornelius Gemma, 95. 

gp Ornelius Gemmain the beginning of this chap. (aith;that he hath hitherto performed thofe propofi« 
( trons, which he thinketh his father G.F.minded to hate done, & witheth earneftly that his fayd father 

had made fome table firft, inthe beginning of his worke,whereby he might hauehadde fome lightro 

haue gone further,but now being without guide, he determineth to conclude, with an addition ortwoo of 
afcenfions & reuolutions as follow. V Vherefore to proceed in this chap. place the deg. of the Zodiack,or els 
any ftar om: your horrison on the Eaft part,which done,reckon the deg.ofthe Jimbebetween 6.0f the clocke 
inthe morning,and the beginningof y;you haue'your defire. ; 

“Erample. In our latitude vz.5'1 2,1 would know the oblique afcention of the 20. deg.ofey, I place the 


fame deg.of the Zodiack on the 5 1 horrizon,and on the Northeaft part, becaufe itis a North fig ne:that 
done,! number in the Limb: from 6.0f the clocke at morne ynto o.in ‘V -according vnto the courfe of the pri=- 
gum mobile that is,from Eaft by the South, and fo V Veft; I firide degrees,the oblique a(ccention of 20.de< 

Brees of §) Hereby is the right afcenfion to. bee hadde,if in North fignes yee fabduét the oblique out of the 

right, & in South,the right out of the oblique afcention,looke more hereof in the 1 3,0 15 chapter. 


nictg, gato uth adt ovnw nn 7 Chaprer 4s 3 a 
» The oblique afcentiongineno finderhe degreeof the zodrack. coaftending. 
$0 S0uTiin! Hoses iieiuel sel) Cernelian Gemman6s ~ * 
eB skin eae in ae lmbe from 6 ofthe “dh the morning towardsthe South, and 
‘h@tOorwardesif nee sthereto o.in i ‘ * re 
Bd fee the degree fought for, Byoaisiseos nashsr ot By im the Fait pare of your hotricom dope: 
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Chapter 79. 
Of the recourfe and remoluttons of the yeeres of the worlde,neceffary ia 
natinities and dtretlious. 


’ ; Cornelius Gemma.9 7» : : 

Nto the doatrine of fetting a figure for’ natiuitics, there appertaineth confideration of the annualt 
\ j conuerfion of the Sunne:forit conimeth to paffe that in the new circuit of etlery yeere,there happen 
ynto our bodies new powers or influences of the ftarres by the Energeia of the Sunne,and not only the 
courfe of humane matters is chaunged, but buildings, cities, kingdomes,infomuch that the whole worlde is 
fubiec& vnto diuers & fundrie Metamorphofes and chaunges,by euery alteration of the lights,and theyr re- 
turnings ynto their beginnings.And that in {ucceflion of thingesthe two moft noble lightes of the ,worlde 
haue great power and effect. Prolomeus witnefleth, who faith,that for chiefe cities which they call me rropoliig 
the forcfhewing and prophefiyng vpon them as it were,is chiefly to betaken out of thofe places of the Zo- 
diacke,by the which at the time of their foundation or firft building the Sunne and Moone were foundeto 
bee moued : euenas in natiuities,the chiefe houfe is the horofcope. For fome doe indge by the returne of the 
Sun into the fame point, whence he went from the beginning, & that for the accidences of the whole yeere. 

Some alfo make account of the monthly conuerfions of the Moone,for the fuccefle of euery moneth. 
VVherfore when you will fet the annual] reuolution by helpe of this inftrument,the place of the Sunne 
which he had in the Radix of the thing, called of the Greekes (atarthyn mutt bee reduced exactly by tables or 
inftruments., And thenthe label layd vpponthe houre found in the émbe,which determineth the beginning 
ofthe thing, let there be numbred according to the fequele ofthe houres from the rule for every yeere paf- 
fed §7.deg.19.min.for euery 5.yeeres.76 .degrees 35 .minutes : for euery ro.yeercs 15 3, degrees 10. min. 
and if the number gathered of thefe, doe exceed a circle, fubduct 3 60.as oft as you may,and let the remain= 
der bee accounted from the houre of the firft beginning or Radix, wheretolay the Jabell, and it sheweth the 
exact time,wherein the Sunneis come ynto the {ame point,wherefore if you place vnder the /abel!, the fame 
degree of the Zodiacke,you may there fee the foure chiefe houfes or Cardines, thatistoo fay, the horof- 
cope defcendent medium cali and his oppofice, where you may fet your figure, and iudgeof the fatc of the 

whole yeere. : 

For example,I will propofe the conuerfion of the natiuitie of Phillip king of Spaine,for the yeerc 1554. 
in which he marryed the Queene of England, this yeere was the 2 8,yeere ofhis agein {ucceflion, but there 
were but 27.fully ended,wherefore I caft how many degrees anfwere to thefe yeeres according to the rate 
before prefcribed,I finde 5 5 7.deg.3 1.minutes,out of which Itake 360. and thatas oft as] may,there re~ 
mayne 197.deg.31.min,too bee numbred in the compaffe of the limbe, from the minutes paft foure of the 
clocke at after noone, which wasthe Radix or time of his birthin the yeere'1527.the21.0f may. And this 
courfe or order of the numbers being perfourmed,the count falleth out atlafton 5. of the clocke 51. min. 
beyng the time of the full cireuite of the Sunne,and his returne ynto the fame point of the Zodiacke, which 
he poffefied at the time of his natiuitie: wherefore laying there vnto'the 9.deg.2.min. of 11, there haue you 
the 4. principall houfes:and the reft you may get as in the 45 .chapter. 

And if you will by like indeuour,behold the menftruall anfractions or monthly revolutids of the moones 
the certaine time of the annuall reuolution of the Sunne,now being had,adde thereunto 28 .dayes, for the 
circuite of one lunary moneth,and then from the houre of the annuall conuerfionynumber 2, houres, and 

about 18,min.and to the ende thereof, lay the degree of the Sunne, which he had in the’Radix, and foace 
cording ro the fame rate,for two,three,foure, dcc.monethes or houres. E 


- ¢ 


Chapter. 8¢. 
Of progre(sions and dinifions as they bee called. 


Cornelius Gemma, 980 ' 

; Hatfoeuer is more required vnto the Iudiciall art is ratherto bee fought in tables then by this 

\ / \ / inftrument, yet for progrefsions which in olde authours are muchin vfe, they are thus gottén, 

you shall in the Zodiack account for euery yere paffed one whole figne, fré the very apheticall 

place:and 12.dayes,1.deg.for one day, 4.minutes,whereby,ifthe ende of the account be notable for any fora 

cible radiation,you may gitie iudgement what hall be likely to happen almoft euery day, fo that by the way 

you take the Apheta or partes of fortuneafter the minde of Prolome, thofe are the Sunne, Moone, midde 
heauen,horofcope,é&c. 

For the deuifors which the Arabians call Algebutkar, and willthatin inftitutions of workes they bee 
chiefly regarded, take this method vnto the oblique a{tenfion of the prorogator,addethe yceres paffed of the 
life that {ome reckon in the limbe,and by the 2 7.looke what degree of the Zodiacke,ryfeth on the horsizon 
with that part of the equinoctiall,for they shall thew the dyuifos of the Apheticall place, 
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6i The Matheniical! Tol. Boke, 
The fourth booke of the Ma- 


~  thematicall Zewel: newly compyled and fet foorth by 


Tohn Blagraue of Reading Gentleman : conteineth diuers 


Aftronomicall Propofitions,and vies of the Tewell,ofhis owneinuention,no 
leffe pleafant and commodious, then thofe whiche by other Authours haue 
beene founde heretofore on their fundrie Inftruments. 





i Chapter 1. 
i oAn adnertifensent of the Anthonr concerning neceffarie 
4 Lnftramentes. 


4 Auing in my thirde booke finifhed all the Propofitions and concluflons, 
whiche haue been written by any authour heretofore ypon their feuerall 
Aftrolabes lately:and laftly fet downe, gathered togeather,and wonder~ 
fully encreafed and augmented by that worthy and learned man Gem- 
ma Frifius,on his Cerholicon Aftrolabe,and applyed all thofe too my Ze= 
wel,together with diuers of my owne additions, whiche performeth them 
an hundred folde more playnely,fenfibly, and compendioufly, then hys 
Catholico,as he that wy! trie both shall teftifie:It were much for me now 
to come after fo many learned men,ahd to bring in place any thing more 
worth the liking.Some wil think I go about to finith Apelles piGture,that 
no ma yet durft yndertake : & perhaps {ay,who is bolder then blind bay 
ardor Afinus ad Lyras:knowing my rufticall education,and fimple’ capa- 

citie. V Vell,bee as be may 18 no banning,fuch a ones words.are not wor- 

thie the {Canning ,hee that teareth euery graffe muft not pifle in euery medow.Babling tongues be hanging 

fype,l wey not theyr glauering,I acknowledge my learning little, andtruly my leafure lefle, notwithitan- 

A A | ding as much aslyeth in my lot I will thewe my good inten: in thefe volumes following. The reft I leaue 

wa | to thofe that haue better wherewithal]: to whom I yeelde my labours butas a preparatiue. The fhoema- 
el ker can goe no further then the thoe,neither can the tayler make his coate bigger then the cloath wyll yeeld. 
| Such asitis,yet'I doubt not but it will bee liked of fome at the leaft. Therefore too the matter, I woulde 
with any man that woulde more effectually goto, worke in thefe matters,ouer and befides his little portable 

Jewel of mettall, which taught to make in the firft booke that muft be his companion in all companies,and 

his page in all placesyto haue neuertheleffe at home in his chamber or ftudie, a great Jewell of two foote dia- 

snetre,if not of mettall,yer made of a round boorde,couered with a fine pafte boord, whereon hee may di- 

Ktinguish the neceffary lines with coloured ynkes very beautifully. The reer he may make of like pafte boord, 

which hadde neede too bee made of good ttrong paper royal, foure papers in thickneffe,for neither is your 

bought pafte boord broad enough,nor good enoughi:the céter. of this pafte boord Reete wold be lined with 

athin plate of bratle for wearing I made my felfe one of them that ferued me to pres paeeand there 

fore I am {ure I tell you true. Let your {paces of your meridianes and your paralelles in the mater,be degrees 

@ peece at the moft,and fo likewife your azimuthes and almicantaresin your reete, yetitis better that thofe 
almicantares,that you cut out be-eche a degree, & the other that you leaue in like barres orthe {piders web, 
tobe ech but halfea degree : for if you will hece your worke fufticiently tran{parent,two partes at the leaft 
snft be cutout,and athirde leftin. Alfo bee fure that you deuife to leaue ftrings enough, in placing your 
Htarres,and cutting out the lower part of your reete,that the pafte boord may beare outit felfe,and drawing 

them like braunches handfomely,the reete will thew the fayrer though they benot neceflarie. Idid alfo at 

query 15.azimuth,leaue a ftring,a degree in breadth from the fuiter to the Zenith,to keepe my almicantares 

@part at their true width, take heede you wifhe not you had done {fo too when itis too late. In everyeof 
thefe ftringes I did write the numbers of my Almicantares from 5 .to 5 .&¢c.tyl 90.And then if youhad two 
sother,the one made for a globe terreftriall,and the other celeftiall, the meridianes and parallels, 5. degrees 

wide a peece,as hereafter in my Cofmographie fhall be shewed,and beyng all three of equall bigneffe, one 

bi | . reete may ferue them all,they will be verie pleafaunt. Thefe had,you arein heaven alreadie,except you chance 
i) to be in loue with a quadrant, and the croffe ftaffe, which in or before my booke of longitudes of regions,f 
wyllteach to make, without which you cannot be,if you will pearce vnto the exaCtnefie of cuery thing. 








. Chapter. 2. 
How to make an infirument of three fireight rules better then any compalfes 
to defcrebe any arch with,be brs center neter [0 farre off. 


Hib |) N making my Jewel/on a boord of two foote diametre,] was nota little troubled to drawe the arches of 
tf [themeridians and paralels,which come neereft too the center, and therefore I should doe you wrong if I 
Should Ieaue you to fecke in that behalfe, truly I hadde deuiled tomake a beame compafic of @ ny or 
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fpeare of 18. foot? long, and yet neither would that lenoth reach all-ny'conters nor draw any arche with®, 
out fagging:infomuch that I was driven to findeto make them without any kinde of compaffes by shorte 
ftreight lines drawen from 10.degrees to 10, degreés, &cc, the which I had thought wyth along circum= 
ftaunce heere to haue fet foorth tor theyr betrerhelpe, thar fhould attempt the like. Bur in the meane time 
camea little booke to my handes of ore Guydo Vbalbus deT hevviea Aftroldbii, wherein Ifounde avery fleight in- 
ftrument,made of three rules,toperfourme théle gréas arches ealily, which I fought by great ambages. VVhé 
J {awe it,! was almoft out of conceite with my {elfe for the time'to thinke that my groffe witte coulde noe 
deui(e it betore: for [nofoner fawea’glimfe of “it;..butftreight 1 peregiued the reafon without reading of 
anye woorde im’the booke : ahd more themtliac I couldeftreight goe toe. the tree where Voalbus gathered 
that frute thongh herhim{elfe concealed it:namely, : a ah, 

the 20.propofition of the thifde booke of Euclides 
elements whith fayth thus, If znone portion of acircle 
there be made divers angles touching the circ ference of the arch ane 
(the corde of the fame arche, becing bafe vnto them 
all.for thar is his meaning as appéareth in the 'GGe!o: 
ment) all rhofé angles are equall one'to another. Allo inthe: 
39.propofition of the fame booke hee theweth thar 
all angles in a femicircle touching; the arch beright#: /:: 
angles,astm my fecond conclufion appearethjwhich: 
proueth alfo p former in refpect."A femicircle is but . 
ah arche. For your’ better ynderftanding beholde, 
thefe two figures in the Arche/¥ X the three an- 
gles marked wyth A, hauing.al? of them the corde 
Of the arche to their bafe, are every one equall eche 





to other: likewife in the femicirele CD, the three angles marked with E,areall right angles, this is mani= 
feftly proouedin Enclide by demonftration, & you your felf may experimentally examine the equaliti¢ of 


thefe angles if yowlift,by the 10-cdelufié in my firft book. But let this pafle,I wil thew you the making of 
Inftrument fomewhat more commodioufly theti Guydo Vbalbus hath fer foorth, and leffe comberfome, which 
by this bare figure following will'appeare better then by manifolde woordes,and therefore beholde it wel), 





A B,and AC’ are twoo ftrdight rules ioynted together like a payre of compaffes, at A,but fo that the ioint 
A ,routt bée as fall as may be pofsible,the riuet being hollowe,and as biggeas may Containe a crowes quile . 


thin betweene A Dare broade ‘cheektes to helpe ftrengthen the{malnefle. of the riuet. HG fthoulde bee 


Very neeré gne.thirde part in length’ of A B or A C,hauing nearethe endeG A a rounde pin erected wher= 


on the thirde rule H F is put, andthen theftrewediboxe M keepeth hym onthe rule. E F haththree og 
foure holes towardes the ende’ E,to'keepe him backe from shutting ouertherule AB. Alfo KT is equaik 
in lengthtoH G &€ is double, or rather flit,fothat the lower iaw is equal. in thicknes toH G,& the vpper= 


moft thinner : whiche the skrew pinne L doth force together, to. holde faft the rule E F, when needeis.N- 


O isnot much ynhiketo K I: yet for fathions fake itis made fomewhat like the cocke of a qualifier ox 
gunne,and ftandeth aninche abouethe rule A B witha foote, his officeis to hold a penne or a fteele poin= 
ter faft, being purin the hollowe riuet A,that it ftirre notin grauing, to which purpofe one checke muft bee 
thicke,and the other thinner,as KT was. Q isthe fteele pointer or. graner, whiche beeing put through the 
chappes of N O into the hollwe A,is there holden ’faft by the skrewe pinne,P, Thus muche for your ia= 
ftrument: Bur to helpe him to worke, he muft have the afsiftaunce of twodogges as I eall them, fuch.as yous 
fee R and S,whiché haue each’a waight of leade faftened on their backes, their height muft not exccede 3. 
quarters of an inche,that N’O may ryde ouer thetn, the formoft faote,whiche I call the nofe of the. dogge 
mutt bee made like the blade of'a knife,and the edge alittle blunted,and {er forwardes, but verye Arcighe 
doyyne,and the backe befiled away ynto a point, 


Chapter 3 tay ables se 
The vfe ofthe former mfirument in drawing of 
; any Arche: 
HE vfe of this trianguler compaflesis by.three prickes giuen too de(cribe an arché, Cttin them all 
three : whiche too doe you muft fette the twoo dogges their nofes inthe two yttermoft prickes, 


07: whereto.applie the-edges of the two rules containing the angle A, fo that the pointer or grauer that 
isiuthe hollowerriues:A, beeinthe midlemoft prithe, and she three riles there faltened by merino 
may fee Moa carters. 0) qualereny 
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ekrewe pinnes,leade them aboutelofe by the doggesnofes,and (0 the poynter shall deferibe the arche defied. 


. Example, inthis figure let X ¥ Z ‘beeshreeprickes afsigned : firft I fet the two dogges nofesin the two vt~ 


sermoft prickes XX, the skrewepinnes L and M, being firlt at libertie, I place the pointer Q. which ftan— 
deth in the riuet A, ifthe midlemoft prickeZ, and there holding hym downe,I open the rules yntyll the 
fide A C doerouch the dogge ftanding in'Y:and the fide A B touch X,which done,I wring hard the skrew 
pinnes L and M, and (ois your inftrument fet faft inhis angle. Nowe neede you butlikea mower with 
hys Sythe leade along thefe three rules,(o that the fide A B doe ftill touche the dogge ftanding inX,and A C 
the dogge M Y,and fo ‘shall the pointer in A,defcribe an arche as true as any compafies whatfoeuer. For 
the dogs thal ftill keep you fo within your bounds that you fhall norchoofe, but mowe your {wathe truc 
sompafle .Inthis figure the lines A B,and A G,do reprefent the fides of the rules,which becaufe they include 
one angle whofebafeis XY, therefore in refpect thatX ¥ doth alwayeskeepe the Angle A, at one bafe 
the angle A muft needes finde outthe circumference of ais arche as he goeth,as appeareth by the figures of 
the laft chapter, by this you may gather alfo, that thetw rules 4 andA C, muft bee at theleaftias long 
as X Y,if they be longer, ic is fuperfluous for this arche,but perhaps may ferue another the better, and there- 
by for my purpofe you may ciclude that your two rules need beno longer then the diametre of your Jewell 
becaufe the two prickes fartheft diftaunte are the extreames of thediametre,{o that one of thefe made of 3. 
zules,eache fixe inches long, wil make a Jewel of fixe ynches diametre:the belt way is to haue two, onc of 9. 
anches,another of twentie og foure and twentic. 


Chapter 4, 
Ofacertaine fecrete in dimiding the meridians of great Iufiruments. . 


all other deuifes be almoft friuolous,yet wyll I fhewe you a great fecret or two, whiche I yfed for my 
helpe before the fame was knowen,not becaufe I woulde haue you vie it in that behalfe: but for that 
Lhavefounde great pleafure,8 necefsitie of icin working other inuentions and proieCctions of the {pheare, 
For Aftronomicall dials,mappes,and other matters more then I will fpeake of till time ferue : in the meane 
feafon malce account of it. If you remember, in the feconde booke and eight chapter, ftewed you to deuide 
“hetwo halues of the Zodiacke from their feuerall poles : affure your felfe in very lyke manner,prooue it 
®vhen you will,may you deuide any meridian of the Materinte the fame divifions that any of them is deui- 
ided by the parallels,and that without drawing the parallels,ifin the noone line you (eeke the center or ra 
gher pole of ‘any fuche meridian as farre backwardes within the center of the mater, asthe meridian that 
Shoulde bee deuided lyeth within the limbe.. Forexample,if you woulde deuide the 30.meridian,counted 
from’ the Limbe on the South halfe-of the mater, feeke then where the 30.meridian, from the centeron the 
“North halfeof the marer,doth crofle the noone fine: and there is your pole or center mot affuredly, wher- 
on keeping the omeend of a rule, and laying the other ende on ewery of the deg.of the South halfe of the 
Umbe,eache afterother:you may thereby deuide the faide 30.meridian,euen as eyther halfe of the Zodiacke 
was deuided from their feuerall poles in the faid fecond book and eight chapter.And when this 3 0.meridi- 
‘an is thus deuided, you shall finde thofe diuifions equall to thofe, which are made, by the crofling ofthe pa- 
rallels, which you may fufficiently gather by the laft way, whichI_ taughtin thefeconde booke and nienth 
chapter,to deuide your Zodiack by, fay inthis maner may you denide any of the meridians if you feekhis 
pole in the nooneline,as farre beyonde the center as the meridian is within the émbe, and thereon as from 
a.center denide him by the oppofite halfe of the Uimbe.For in very truth, as I fay, that point is the very pole of 
euery fuch meridian,as in my next booke of fpherical triangles will appeare, And thus may you not onely 
deuide the meridians but generally eucry arche whatfoeuer, reprefenting a great circle or femicircle of the 
{pheare,which is {pecially to bee accounted of,and wil, beyng toyned to the 4.and 6.chapter of the feconde 
booke,yeeld exceeding fruite and pleafure in proieéting of the globe.Before the inuention of the faid three 
sules I was determined in making of great inftruments to dewide eucry 5.0r 30. meridianin this manner 
and then by short freight lines to drawve the parallels. 


Chapter. 5- 
Another fecrete founde by the eAuthour sndeniding the parallelles of 
one Sons, Great Infiramentes. 


A Breer inuéhtion with three rules bee fo excellent to drawe great arches in greatinftraments that 


Prorsfnnce asthe time hath beene with mee,and may bee againe with you in making great quadrants of 
720k 40 ,foot fide, or greataltrolebes,that you wold becéseatte knevy hovy to dinideiom one parallel or 
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other into the very fame diuifions,whiche hee is,or at leaft should be denided into by the meridians though 
you thinke perhaps you shall not greatly yfeit, and I thynke I fhall neuer haue the neede therof,] haue had, 
yet will I not omit to thew it,leaft ata time you woulde with you knewe it, Admittherefore for exam- 
ple that you had drawen the fortie & fiue parallel, how coulde younow know where euery meridian bee- 
ing truly drawen fhoulde crofle,you cannot tell:then fay I,thus doe. Let the point of the 45 .degrec of the 
limbe,that is to fay, where the 45 .parallell toucheth the limbe,be ynto you infteede ofa centter,on which point 
laying the one ende of arule,tnooue the other ende from degree to degree of the further half of the noone 
line beyond the center,and thereby deuide the one half of the faide 4§ .parallel,which deuifions(ify our rule 
be ftreight and you worke truly) shall without all doubt be equall to thofedivifions which the meridians do 
make. And fo may you deuide any of the parallels efpecially thofe betweene the 45, parallel, and the pole 
exa@tly,but thofe that lie towardes the E quinoétiall, cannot fo cxaétly bee deuided in this manner, by rea= 
fon that therule wyll cut them fo byas, or oblique that the pointes of interfe&tions can {cant bce founde, I 
feare mee, I thall haue occation to vfe thefe in making my great quadrant, and therefore I leave out fur- 
ther demonftration till then. The time was when'l bad writté more of thefe matters then I meane nowe to 
publithe. Forl haue been driuen by helpe of thofe diuifions too drawe the meridianes partly by ame, 


Chapter. 6. 


Of drawing ana dywiding of the eclipticke line on the Mater. 


(HE ecliptickeis,or ought to bee drawen croffing the center of the marerto touch the one ende of ey~ 
ther Tropicke at the Limbe,videlicet, leing byas to the Equinoétiall according to the Sunnes greateft 
declination 2324 degrees,as in the fecond booke, and fifth chapter,and ought to be deuided into the 

very like partes or degrees as the Equinodtiall is. V Vherefore if you croffe this eclipticke line {quare on the 
center,with a blinde line it fhall touch in the Limbs the one ende of eyther pole circle, where doubt you 
not,but the poles of the eclipticie are. Therefore from eyther of thofe points you may deuide him, by lay- 
ing the rule on eucry degree of the halfe Limbc fartheft off from the fame point,as in the fecond booke,and 
fourth chapter, the Equinoétiall line was deuided from one of his poles : then fettoo the Caracters of the 
Signes,the beginning of ~~ and =, tobe atthe center:&¢ of 95 at the Limbe or endof the Eclipticke on the 
right hand , Vp at the left: the reft in order as I hope you Inowe by this time. You (ee here that the reafon 
of this differeth not from the deuiding of the meridians mentioned in the fourth Chapter. For the ecliptick 
being the great circle of the {pheare,and lying go. degrees within the lsmbe,towardes the center, euen cro{- 
fing the center:therefore hys gole muft needes be 90,degrees from the center, which is at the lsmbe. 


Chapter 7. 
By the vertical circle or axinsuth of the Sunne or Starres,taken to 
knowe what it 1s a clockesvery certainely and exattly, 


] | Auing now inftruéed you for the making of a great Jewell of two foote diameter, it is tonuenient that I 
fhewe fome yfes needing hys capacitie,.notwithftanding that all the thirde booke wyll bee. gladde 
of his acquayntance, I would haue_no man prefumetoo much poses Suense beheneuerfoex- 

quifitely made:in matters requiring great certaintie, therecanno man worke fotruly with afmall as with 

‘a preat. Foralthough that (mall initrumentés in Mathemiaticlke fpeculation be fufficiently certaine to Jead 


amanne to knowledge of thinges,yet there 1s no doubt but Mararalemperfisnt certiora in mathematica pratfica,neie 
ther isit pofsible to vie any {0 great as in (ome cales wouldebe required. . It is hewed inthe tixth chap- 
tcr and third booke,how to knowe whatit is a clocke by thealtirude of the Sunne,but becaufe the Sun, and 
likewife the ftarresin an houre before and after noone, euery day rife and fall very little; thereforea {mall 
miyffe in the altitude taking, may make a quarter or halfean houres errour ; befides that, the interfection of 
the Almicantare, with the parallel of the Sunne, orany ftarre neere the South, lyeth very byas,and {peci- 
ally in South fignes and ftarres, whiche may make ‘more errour for want of the point of the tric interfe= 
étion then may well’be allowed in fomecafes. VVherefore the trueft and moft certaine way to come by 
the Inowledge ofthe houre,and (pecially ad minutum which in the rectifiyng of the ftarres,planets, cc. and 
getting the longitude of regions is very needefull,is by a_imuth, becaule he alwaies croffeth the parallel ve- 
ry diftinétly,and is (the meridian line firft had)to be found very certainely. It is fhewed in the third booke 
36.chapter,by the azimuth and altitude taken,to knowe both the latitude and the houre:but here by the a- 
zimuth, and laticudé giuen, is had boththe houre and the altitude of the Sunne or ftarre,prouided that 
the’ degree of the Sunnein the Zodiacke,with the ftarres declination bealfo knowen. Take either by helpe 
ofa I opographicall inftrumenc or els by the thirde booke and 35.chapter, the azimuth of the Sunne orany 
knowen ftarre,which had, fet the Finitor to the latitude,and marke where the like azimuth of the reete dooth 
cut the parallel ofthe Sunne or Starre, the meridian crofsing there, fheweth the houre andthe almican= 
tare croising there, theweth the altitude, yetin the ftaeresthis houre is but Hora ftelle, the ftarres houre, by 
which you may get the true houre,asis thewed in the thirde booke and 26. Chapter,remembring alwayes 
that Locus Solis efendit boram,this needeth no example,it differeth not much from the faide 36.¢hapter.”“Fur~ 
ther all the difference from the fixth chapter of the thirde booke is,thathere you woorke by the’a(imuth as 
shere you did by the almicantare, d 
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Chapters. 

By the latitude of any planet and hrs diftaunce from any knowen 
fixed flarre had:hew to get bis exatt longitude. 





Ecaufein the fick chapteriof this booke I counfailed you to adde ynto your great Jewell the crofie ftaffe, 
[thought good to thew you,partly by this chapter,that he will erue you to neceflary purpofe. V Vhere= 
fore according to Gemma Frifius inftruétion in his booke de radie Aftrenemico,you thal by the crofie ftafte 
take the diftance of any planet you shal fee in the heauens, whofe longitude you defire,fro fome one knowe 
fixed ftarre,that is to fay,(uch a ftare whofe longitude and latitude is knowen:which had,you fhall then re= 
fort to the Ephemeris or fome other like tables,and get the latitude of the planct for that day,nowe place the 
Zenith poynt of your reere fo many degrees of the limbe aboue the equinoctiall,as the latitude of the fixed ftar 
commethto ; the reere there fixed marke where the Almicantare counted from the zenith point,equall to the 
‘diftance caken by the croffe ftaffe,doth cut the parallel counted from the equinoétiall, equall to the planets — 
latitude had in the Ephemeris,and the meridian crofsing there ‘with them,followed too the equinoctiall line 
fhall thewe you theron the deg.and min.of the differenceof Jongitude betweenethe ftarre and the planet, 
which if the planet be Eaftwardes of the ftarre,you fhall adde to the ftarres longirude, if V Veftwardes,(ub- 
duct it,and {0 shall you hauethe longitude of the planet defired::remembring this by the way,that if the la- 
ritudes both of the ftarre and planet be one way,that is to fay both North orboth South, then muft you af 
ter you haue placed the zeneth point at the Limbe fixed as before,take the faid pafallel onche fame fide of the 
equinodtiall, as the zenith point is: but if the one bee North, the other South, then take the faid parallellon 
the further fide of the Equinoétial. ae 
Forexample. The 14.day of O&tober 15 82.about 6. of theclocke in the morning,I tooke the diftace 
of the firie redde planet, from the great ftarre of the light called sumerus dexter orsonis, Oriones right fhoul- 
der, by a croffe ftatfe of my fashion for want of G.F.and tounde the (ame 31.degrees 37.minutes. and 30, 
fecondes,for my ftaffe was large. The latitude of the faid ftarre of Orion, is,and ever hath been, and there- 
fore this working isthe more certain, 1 7.degrees fouthwardes from the eclipticke, which by my tables of 
fixed tarres,youmay finde:the latitude of 2 by Leouitius Ephemeris was then.one degree verye neere North- 
wardes,thefe had,I reckon on the Limbe from the equinoétiall to wardes the South pole of my Jewel,the faid 
17.degrees, being the latitude of Orion : thereto I place the xenith point of the rete fixed:then among the 
parallels towardes the North pole,I reckon one degree beeyng the latitude of Mars,found in the Ephemeris, 

- Nowe then where the 3 1.42.almicantare counted from the Zenith doth cut the faide firft parallel (for 
Tdeaue out the fecondes in fmall ioftruments)there doeI feethe 2 6=.meridian counted from the Limbe to 
croffe, the fame was the difference of longitude betweene the faid ftarre of Orion and Mars at that inftanr; 
The longitude of that ftarre after Stadius is 2 3.degrees in 11,and at that time I fawe-Mars Eaftwardes of 
this ftar. Therefore I adde this difference here found, vz, 26<.to this longitude of the faide ftarre being 23. 
in 11,and counting it according to the fequele of thefignes, it falleth outtoo bee the 19. degree & 15. min. 
of 95.which I concludeto be the place of Mars,his longitude at that inftant.But fome will herefay to what 
purpofe is thisif wee goeto the Ephemeris for the latitude of the planct,then were it as goodto take the lon= 

itude there alfo. True itis in fome refpect,but yet shall you fee commonly that Ephimeridés will differin the 

‘longitude of the planets one from another,befides, when Ephemeridesare made by diuets men to divers lon~ 
gitudes,then may they differ,and yet be both true, V Vherefore by this chapter you may with greater fpeede _ 
then Gemma Frifius or any other hath before taught, for ought that J ewer read, both examine the truth of 
your Ephemeris,and of diuers of them,which is the trueft && moft neer to the longitude of your countric.Ard 
though in their Epbemersdes they thoulde differ muche in the longitudes of the planets, yet they cannot erre 
greatly in the latitude, if they doe, a little cannot hinder your purpofe in working afterthis chapter, fo you 
take your diftaunce truely,as for the purpofe you shall finde therethat J .goeth but 2 mjnutes in latitude e- 
uery day,fo that where before you toeke one degreeor 16,minutes:if youhadtaken 60/minutes ,which is 
the latitude of ¢ two dayes before,and wrought as before, you shoulde haue committed no fenfible errour 
in the longitude. Though this experience be moft pleafant to examine the places of the planets,yet med= 


dle not with the ni laces Of t yet me 


t ¢ {wift courfe found.n tables, and her yntowarde parallaxe in takyng 
TRerdiftance,will difappoint you. But ifit pleafe God to lend mee life,and that this waratgling Worldealore— 
gree teattive, wherein shete fixe or feuen yeeres I _haue fared like a tennife ball toft vp and downe, I wyllin 
sny boke of longitude of the places, fo {ufficiently provide you for every shuttle nycitie of the Mane thadh 
Shall have no ftarting hole to deceiue you. You shall be fully inftructed to meete her at euery turfie, yede= 
uen toleade her in a ftring, as they fay,and that at pleafure. Then shall her defufe motion in her bufie fpeeres 
with hereuerdaring parallaxe(which hath heretofore ftalled the moft, and incumbred the beft learned, yea 
and deceyued fome of them,as I fhall there manifeft)be fo broade and playnlie opened by my fimple indue 
ftrie,that all fortes shall wonder at the facilitie thereof. And therefore let all Cofmographers, Nauigators, 
Shipmafters, Trauailers,and {uch like,clap their handes for ioy, of this Jewell, 
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Chapter 9. 


Hew at all times'yon may beholde on the Matet of your lewel the whole circum 
ference of the ecliptike according to his cituation,abone the horizon, ° 
which bringesh with st pleafant vfes as followeth, 


"rft place the deg.of the Sunnein the Zodiacke,to the houre propofed,reckoned on the limb,& there pre 
ferily thall you fee the al¢,on the Eaft pars of your horriz6 by the 3 .book 42,cha.é¢ his amplitude by ie 




















The Mathematical Iemel, ©. 4. Booke. 
firlt part of my addition to the 20.Chapt.of the third booke:The de 
haue there alfo by the 3.Booke 30-Chapt.and his meridian altitude by my. addition to the 3-Booke 2 9.chap, 
there prefent all thefe are had at one infpection, by applying thed egree of the funne tothe houre propofed. 
Then to proceed, nnmber the meridian altitude of the degree of culmination on the Limbe,from the pole ar- 
ticke towards the right hand, if the afcendent bea north figne,but leftwards if he be.a fouth figne:to the end 
of this numeration place the Finitcr, which done, reckon on the Einstor from the centre outwards, the afcen- 
dents amplitude and that alwayes leftwards or towards Medianox,and mark what meridian of the Mater doth 
cut on the Fimrer the {aid degree of amplitude,the portion of the fame meridian from the Finitor to the le, 
reprefenteth the arch of theclipticke trom the aftendent to midheauen , & the meridian of like diftance fr6 


pole and the Finiter reprefenteth the arch of thecliptike from midheauen vito the defcendenr, 

Example. Our moft towardly and vertuous young Prince and x amen the fixt wasborne 1 537.the 
‘11.0f O&tober the 13.houre 5 1-min.the funne then being in =>; 28, eg.wherefore I would fee the conititu- 
tion of theclipticke to the horizon on my Jewelthat thereby I might {et the figure of his natiuitie,as 1 wil thew 
in the 13,and 14.Chapr.tollowing. Firit therefore I fetthe deg. of the funne yz. =>; 28.ynto the 1 3. houre 


§ 1.min whichis one of the clocke after midnight, and 72 »} degrees paft, where {ee in our horizon being 
5 1.5 the afcendent np 5 .deg,almoft, whole amplitude is 16.deg,+,and likewife the degree of culmination ¥ 


26. deg. whofe meridian altitude is 5 7-7 deg. Thefe had, I reckon the {aide meridian altitude Vz.57.= deg. 
‘on the Limbe from the pole articke rightwards, that is towards noone, becaufe the afcendent is a north figne, 
thereto I fet the Finrex, whereon from the centre northwards or leftwards , Ireckon the afcendents ampli» 
tude vz,16.= deg.and there do I finde to cut the Finiter,the 1 4.meridian counted from the axtree line,where- 
by I conclude that the arch of this 14. meridian between the poleand the Finiteris now the archof thecliptick 
betweene the midheauen and the afcendent, (0 that the pole being now the 26 -Of &, rekon thenfe from the 
fame 1 4.meridian degree after degree as they follow in order on theclipticke,which by helpe of the parallels 
you may eafily do,and you shall finde that the laft number at the Fimtor will end inthe 5. deg. of np which is 
the afcendent, Laftly the atch of the 14.-meridian on the other fide of the axtree line b, 


of t , etween the pole & the 
Finitor, is here the arch of thecliptick between midheauen and the defcendet,cutting on the Finitor like deg. of 
amplitude, and being accompted from the pole, that is from 26. of & backwards,contrarie to the fequele of 


the fignes,it wil’end in 5 .of }€,which is the de{cendent,This 14,meridian or any like,I muft for diftin@ions 
fake hereafter call theclipticke circle, / 
. Chapter ro. 
By the Eclpticke circle conftstuted asin the laff Chapt. bew to get the altitude andazimuth 
of the [anne or any point of theclipticke, and thereby alfo of the other 
planets fo they haneno latitude. 


Hecliptick circle being {cieuate as inthe aft Chap. to the Finitorfor any inftane propofed, 
] onthe deg. of longitude of the funne or any other planet,not hauing latitude either from the midheg« 
uenif he be on the Eaft’part,or from the defeend ent,if on the weft, becaufe fo may you reckon accor= 


ding to the fequele of the fignes , better then from the afcendent vpwards, or from midheauen towards the 
defcendent:. where your reckoning lighteth out on this ecliptick circle, the aZimuth and almicantare crofsing 


there,flieweth your defire. 


steckon theres 


Chapter rr. 
By the fame conffitution of theclipticke circle how to finde his Nonagefsimus gradus* 
with the altitade thereof being the quantitie ofthe angle made betweene 
thecliptiche and the horizan, 


F from the afcendent you reckon on theclipticke circle ynto 90.deg. there is Your Nonage/timus gradus,8 the 
es cutting, or rather touching there,is the aleicude. 


Chapter.12, 
How by the fame confitution of theclipticke to [ee allthe circles of pofitéon 
huely on the Jewel, andwhat degree of the zodiacke 
. 43 in any of them. : 
His is performed onely by fetting the zenith lineto the conftitution infteede of the Frhiter,as for exam 
. ple: If in the 9.Chapt you had fet the zenith point of the Reere 5 77 


deg.vnder the pole,there do the aa 
zimuthes reprefent all the circles of pofition crofsing theclipticke or 14. meridian ‘whereon you may 
reckon what degree euery of them cutteth which is yourdefire. ; 


Chapter 64, 
Hove by the fame conftitstion of theclipticke circle to fer a figure 
verie enfible and apparantly. 


Or this purpofe you muft have yo foure domifying pofition circles diftinguifhed on the Reete,as in 
E addition to the 3, Booke 49. Chapt. is hewed,and you Shall finde thofe 4, with the zenith line in thig 
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conftitution, and the Limbe to tutin the faid eclipticke circle, thedegrees beginning euery of the 12 howler: 
wheteby you may ealily (et the figure,remembring that by the one halfe,the whole 12. are had.” 





Chapter 14. | Y 
How to fet a figure with more pleafure and.cafe,the laft Chapter well underfteod, 
fo that you may bebolde your whole 12. houfes intheir being 
altogether on your lewel. 


ww 


14,azimuth fhould reprefent the eclipticke circle of the 9.Chapter3and the meridians should repre 
fent the circles of pofition by placing thezenith point of the Reete 57 deg.aboue thepole,and(the do- 


mifying pofition circles, being firft diftinguithed among the meridians) there fhall they cut the 14.azimuthin 
manner of the laft Chapt, and thenfe following the almicantares cutting there with them, yntothe Lambe, 


H ere my appointment was that the azimuthes.and meridian sfhould chaunge their offices, fo that the 


~ gmake prickes or notes on the Limbe of the Reete for euerie of them, andfoare your 1 2-houfes had without a- 


ny numbring at thofe prickes, of which the zenith point of the Reeteis alwayes one,yea and the beginning 
of the ro. houfe: then if about the Limbe of the Mater the 12, fignes bee fet and deuided, and amongft them 
you choofe out the Gradus metsi cali for the inftant propofed, and thereto fet the zenith point of the Reerefixed, 
ehere do the reft'of the prickes euery one choofeourthedeg, beginning the houfe he ftandeth for, which are 
galily counted from the 10.houfe,here you fee there isno numbring ‘atall. 2 Ak wahgieits 


Chapter. 15. 
How to get the altstude of the Nonagefsimusgradus more readsly the 
anthert.Chapter is expreffeds 


He hottre and niinute giuen , get the afcendent and his amplitude, and alfo the degree‘of culmination, 

A. with his altitude, and thereby place the conftitution of theclipticke circle, asin the 9. Chapter isexpref= 

-© fed aboue the Finiter, and then marke what almicantare doth but onely touch theclipticke-circle, the 
fame reckoned from the Finter is the altitude defired. ; 

T haue giuen ouer thefe 6.Chapters laft paft being indeede fome of them very tedious and long,as‘one ve~ 
gieloth to tronble my booke with fuperflucus matter, for intruth they tended chiefly to the fetting of a fi- 
gure, which when allis done, will(chough perhaps not fo liuely,yet more {peedily) be performed by the third 
Booke 46,Chap but I haue let the titles ftand, to the endhat {uch as lift may the eafier boult out the matter 
ef themfelues. e : 


Chapter 16. 
\o-How to place theclip ticke abone the Finitor after another fort then is hewedinthe 9c 


Chapter sandsn the fame conflitution to finde out every uced/ull circle,whereby 
mmojt excettent conclufiensaretobe performed. 


His conftitution did Gemma Frifius finde out by:his Aftrolabe, asimthe 2. Booke 5.4.Chap.appeareth, 

yet feruing there onely to get the bare altitude of the © or planets, not hauiag lat.which by the 6.Cap. 
q may alfovbe-done, but my Jenel by the explanation of this Chapt. atrd the helpe of his almicantares and 
azimuthes,performeth the fame to greatand wonderfullipurpofes 2s will more appeare in my Booke of the 
longitudes of places then in this 4.Booke, Wherefore either by the faide 5 4,,Chapt, place the Finitoras there. 
is fhewed,or elfe by the houre given, get the Nehage/iimusgtadus either by my addition to the 3.Booke 5 3.Chap. 
of the 3.Booke,or bythe 14.0r 15 .ofthisbooke, and reckon his altitude on the Limbe from thequinott, line 
vpwards,therero laying the Finitor, but on this condition that if the matter you purpofe be in latitude North 
of thecliptick,then let rhe almicantares ftand vpwards towards the north pole,it fouth then downwards to~ 
wards thequin. &cthere is your,Jewel int a finguler onftitution feruing many pleafant & profitable conclufions 
as thall follow,wherfore think it moit neceMlarie ro thew or explanethe reafon therof,thequin.line here re~ 
prefenteth the Finitor, andthe parallels & meridians reprefent almicant. 6 azimuthes, the Finitor reprefenteth 
theclipticke, his point at the Lube the Nenage/simus.gradus, and at the centre the afcendent and defcendenrt. The 
almicantares and azimuthes are circles of longitude, and latitude of the zodiacke. The Limbeis the circle of 
longitude pf the Nenagefiimui gradus’, which iflumg fromthe pole or oles of thecliptickealwayes pafleth by 
the zenith,the centre of the Jewelig the afcendent and defcendent,,andnot the Eaft asitisin the 9,.Chap.and 
all other vies of the Zewel moft comnionly., But here.she Eaft and welt points are diftant from the tentreas 
shuch as the amplitude of the aftendent or defcendent commeth to,and Prowite the.miridian as much diftane 
fromthe Limbe, fo that in briefe the /ewel here reprefentéth the globe wrefted from the meridian ynto that a= 
zimuth, which cutteth the Nosageftimus gradus, itis moft,manifedt that all great circlesin the {phere are concen- 
tricke to the (phere, and devideth other in halfe, Howfoenér they be drawncor croffe ech other as I haue of= 
ten faid,and as in the defiriitions && theorenies before'my spherical triangles following thal appeare,where= 
fore when as the Nonagefiimus graduis is apginted in the Limbey: the a(cendent and deftendent being alwayes‘90.. 
deg. diftant equally on ech fide fromit, muft needes be inthe centre, which of necefsitie must be the place 
of crofsing of the Finircr .with -theclipticke being both of them great circles ..and twile go. being a femicic- 
cle: But although that theclipricke de ‘alwayes deuide the horifon in equal parts, yer he doth st continvallie 
in cliaungeable places by reafon that hee licth byas'to thequinodtiall , having for that caulcho yniformuie, ” 
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in his motion, by reafon whereof the altitude of the Nenagefiimus gradus , is continually yariable everie mo 
ment, and fo alfo is the altitude of the degree of culmination , or any. other part ofthe zodiacke, Likewif , 
the afcendent and defcendent cutteth euerie moment in fundrie pointes of the horizon: whereas the Equis 
noctiall, and all the other parallels cutte the horizon continually in one point and their meridian altitudes are 
alwayes one , infomuch that the Jewel being fet at any time to that conftitution, which this Chapter tea~ 
cheth,the Eaft and VVeft point cannot bein the centre of the lewel » but onely when the beginning of ¥° or 
<sis afcendent for then the Nonagefimus gradus being 95 or yp muft needes be in the meridian : at allother 
times the afcendent cutteth the horizon either North er fouth of the Eaft ». which is called the amplitude ail 
in the a booke 20.Chapter appeareth, and according to this amplitude fall the Eaft point on the Jewes 
be remoued. j 


Chapter 17. 
How by the conftitution of the 16,Chapter to get both the altitude and azimuth of the 
funne or any point of thechpticke, or of any other planet or ftarre bow 
much foener they fhall be in latitude. 


How to get the alticude of the funne, or any point of theclipticke, by this eonftitution hath beene taughs 
by G.F.as in my 3.book 5 4. Chap.appeareth,but for any planet,ftar or point of the heauens hauing lat. 
» youare there newer the neare,nor yet tor the azimuth although it be had in the 11.Chapt. after another 
conftitution for any point of theclipticke. Now therefore by the houre and minute propofed, haning fet your 
Jewelto the conftitution of this laft Chapt. you shall by the 3. booke 20, Chapt. learne the amplitude of the 
a(cendent for thacinftant, which ifit be ofa North figne,you shall reckon on thequino@iall line, which heere 
reprefenteth the Fmitor from the centre rightwards towards noone, and there is your Eait point,and the me= 
ridian or houreline cutting there, reprefenteth the Eaftazimuth, but if yourafcendent bea fourth figne, then 
countthe amplitude leftwards towards Mediancx , and there shalbe your Eaft poine and your Eaft azimuth, 
which point and azimuth being found,you may eafily reckon from thenfe your azimuthes, and that alwayes 
rightwards towards the Limbe, and thenfe backwards againe, and fo round as occafion shall ferue # Temem= 
pring that the 90.azimuth from this Eaft point fo counted muft needs be your meridian. 
‘As for example,in the natiuity of our vertuous king Edward,the altitude of the Nonagefiimusgradus was § 8s 
deg. by the 1 1.0r 15. wherefore that reckoned on the Limbe from thequino@tiall and the Finitorthereto laid, 
then doth it repre(ent theclipticke circle placed to this faid conftitution,the aftendent and defcendent being int 
the centre of the Jewelby the 16. but becatife the afcendent is of anorth figne in this natiuitie vz. the 5.0f np 
and the amplitude thereof by the 3.booke 20.Chapt. 1 6~ deg.I reckon on thequino&, which now reprefen= 
teth the Finiror,the fame 162 deg.and that from the centre rightwards towards noone, and there I conclude 
to be the eaft point and that the 16 meridian is theaft azimuth,and then if from this 1 6= meridian you rece 
kon to the Lambe, and thenfe backe againe -vatill your reckoning come to 90. the houreline there ending 
reprefenteth the meridian or fouth azimuth, being here the 16£"counted from the Limbe backe againe,fo thar 
hereby you may ground this generall rule, looke howe muchthe amplitude or eaft point goeth rightwards 
from the centre,(o much the meridian commeth backe from the Limb leftwards,and how much the amplitude 
oeth leftwardes fo much the meridian commeth short of the Limbein reckoning , wherefore when you 
fate fer theclipticke circle toche conftitution of the 16, Chapter, and haue any planet or ftarre propofed, 
whofe altitude and azimuth you defire to knowe thereby , get his longitude and latitude in the zodi« 
acke by an Ephimerss or other tables: reckon his longitude on this ecliptick/circle being here the Finitor,and that 
from the centre or Nonagefsimus gradus at the Limbe,asin the {aid 5 4. Chapt. is thewed, and then on the azimuth 
there being,reckon his latit.by helpe of the almicantares, where you shal fee the parallel reckoned fromthe e= 
quinoétiall thewing his altitude, and the houreline cutting there » reckoned from the point of hourelinerew 
prefenting theaft azimuth found by the 16. Chapt. fheweth the azimuth defired, 
Example. { fhewed in my addition to the 3 3.Chapter of my 3. booke, the glorions planet Venus being the 
10.0f Oftober 15 80.in longitude 5 .deg.27,min. of =, in latitude 5,degrees fouthwards, the funne then alfo 
- being in = 27. degrees 8.minutes that fhe rofe about 6. minutes after 5 .of the clocke in the morning. Nowe 
woulde I knowe what height thee was at 10.0f the clocke the fame morning and that by the ruleofthe 16. 
Chap.to fee how it agreeth with the 3.booke 3 2.Chapter,firft by the houre given videlicet 10.0f the clock, 
and my addition to the thirde Booke § 3. Chapter orthe 11.0f thisbooke, I get the Nonagefiimus gradus to be 
294 degrees of Leo and his altitude 46-degrees, therefore by the 16. Chapter I reckon 46.deg. onthe Limba 
Gai thequin.towards the north pole, theretol place the Feutor with his almicant. downewards towards the 
fouth pole, becaufe the latit. of ¢ wasfouth: the afcendent then by the 3. booke 42. Chapter was yn 2 9f 
degrees,and his amplitude by the 3.booke 20.Chapt. 3 34 deg, which I reckon on the equinoétiall linefronz 


rhe centre leftwards, becaufe yn is a fouth figne, and there is my-eaft point, and the 3 3+ houreline curring 
there,is my Eaft azimuth. Well then becaufe in fuccefsion of the fignes after S$) followeth NP x; 6cc.there= 
fore § being in the 90.degree, Lknow that Vents was then alfo in theaft quarter;thatis to fay eaftwards of 
the 90.deg.For which caule fteck6 on the Einitor from the Limb inwards,that is to fay from the 9o.deg. being 
SU 29; vatill come vnto +,5 .deg.27.min.&it endeth in the 3.7.deg.almoft of the Finirer counted from the 
Limb, & on the azimuth there fianding Treekon thelat. of 2 vz.5.where I fee to cutthe 31 + parallel, whereby * 
J concludethat P was then fo high,wherasif you had’not refpected the lat. but performed it by the long.afrer 
the 2.booke 5 4.Chap. thanis to fay, to haue taken the parallel cutting the Finirorie felfein the 37.dee.from 
the Lanbe,you ibis hane founde 2 36. degrees heigh, which is no {mall errorif any or pre i to 
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Acnow the howrenot relpecting the latitude, ‘But nowe to know in what azimuth fhe wasthen im, from niy 
Eaft azimuch found as before, whichis the 33> houreline leftwards ofthe centre, and there I number right=' 


wards sowards‘noone yatill Icometo the houreline cutting the place or laticude of 2 with the faid 3 1> pa- 
tallel'and /my reckoning commeth to 794. the azimuth defired, wherein Venus wasthat inftant.. And thus 


may you do for any fixed ftarte or other planet. - ' 


Chapter 18. 


How by the conftstution of theclipticke as in the 16. Chapter to get the longitude and 
latitude of any ftarre or planet, that isto be feene in the skre,ana 
thereby alfo bis right afcenfiow and declination. 


'g7-~ Emma Frifius as appeareth in my 3,Booke 3.9. Chapt, fheweth to get the longitude, and latitudeof any 
Giare or comet out of the heauens, as this Chapter doth purport, atter another manner then heere fhal- 
bethewed, butin my opinion not {fo exactly, yet-with farre more trouble though both wayes do well to, 
examine a truth one by another. Whereforethus.shal you do when you fee any planet,ftarre,or Comer, whofe 
longitude and latitude you defire :, gerte his altitude and his azimuth byfome inftrument, and alfotkie houre 
and minute by the 4.Chapterifit may be: thefe three muft be had all at oneinftant, and that verie exactlie 
which done, by the hourehad, fet the Finitor to. the:conftitution of the 16,Chaprer, and then by the Eaft point’ 
founde by the faide 16..0r 17, Chapter , feeke out the houreline reprefenting the azimuth as there alfois 
thewed., whereon reckon fo many degrees from thequinodtiall line as the planet or ftarres altitude taken 
€ome to, and the azimuth and,almicantare cutting there, sheweththe longitude andiatitude defined accoun=" 
ting them as inthe.16.and. 1.7. Chap.1s,hewed, 
Example, Of 2 inthe laft: Chapt. Admitte I-had taken her azimuth 79 and her altitude 312 attenne of 
the clocke in the morning the feconde of Januarie 1579, Ibeing nowe in Glofter fhire in the Chrift- 
mafie time with the good knightamd my deare vncle' Syr fobn Hungetforde, who departed this worlde the 
19.0f March, Anno 15 $2. there chaunced a great {now aday or two before, and therewithall tollowed ri-~ 
mie dayes,by which meanes. although there were no cloudes to befeene in the'whole fkie, yet by reafonof 
the rimiethinne vapours that did hang in the lower region of the aire that much brake the force of the funne 
beames, Idid perceiuethefunne, the maone, and Venus who.thea was betweene the © and ¢, all three of 
them at two of the clocke in the afternoone the fameday: or rather fomyvhat before, and fo ail the day af= 
ter, which I shewed there ro diuerfe of my friends and kinfmen which were there as [ was, to paflethe time 
with that worthipfull knight, whofe hofpitalitie was moft bountifull. Wherefore admitte the tenth of 
Oétober:1580.were fome fuch like day, if you will graunt no abfurditie, and that chen I had takenthe alti- 
tude of P 31 deg. and herazimuth 79; at 10, of the clocke shee being to fight Eaftwards of the Nenage/insus 


gradusand woulde thereby knowe her longitude and Jatitude, which'to doe, Ilay the degree of © videlicet 


5'2-7.degrees 8, minutes ynto 10.0fthe clocke in the Limbe, where finde the afcendent 1, 29>,his ampli- 
tude 337,the Noxagefiinous gradus SY 29~,his altitude 46. by which I fet the Finiterto the conftitution of the 16. 
Chapter in all refpectes as is done in the laft Chapter, then by reckoning the amplitude of the afcendentvi- 
delicet 3 3=-0n the Equinoétiall line leftwards trom the centre, becaufe the afcendent was a fouth figne:there 
I finde the Eaft point, from which towards the fouth I reckon among the hourelines, the azimuth of ¢ videli- 
cet 79% which lighteth out in the 46, meridian counted from the Lembe, in which 46. houreline, I reckon 
from the Equinodtiall line the altitude of 9 vid. 39— which if your almicantares chance to be turned towards 
the North pole, you thall perceiue not to reach theclipticke or Finitor: and therefore turne about the Reere'that 
thealmicantares may. ftande downewards towards the fouth pole, and then doth the faid 3 tz deg.of the 46 
meridian cutte the 5 .almicantare,which fheweththat 4 was then ¢ .degrees in latitude, and alfo it cutteth the 
37. azimuth which followed to the Finiter, Shewing her longitudeif you account from the Limbe or go.degree 
hither, that is to fay, becaufe 9 was inthe weft quarter: therefore the redieft way is according to the fequele, 
ofthe fignes countit from theend of the Finirer atthe Lintebeing 6) 29; thence numbring downe towatdes 
ghe afcendent at the centre ynto thé faid 3 7.a:imuth, it will fall outto be the § = of =, the longitude of Ve- 
nus. And thus may you doe with any fixed ftarre or other planet, the Moone excepted, whofe parallexis ma- 
keth many alterations in this behalfe. 


Chapter 19. ? 
The altitude andazimuth of the funne,or any planet or frarreginen, 
how by the conftitution of the 16.Chapter,ta ger. 
thes exatt longitude. valoge? 


. : De j : 

Fe funne never hath latitude, and therefore we fhall foone difpatch with Lim, the latitude of any other 
planet or ftarres,you muft get by tables,as.in the eight, Chapter youdid, which had, get at any inftan€ 

- “vp theasimuth of theplanet or ftarre exactly by ome large inftrument, either by the third booke 35 -Chap. 
orby, this next. Chapter following , and the houre,and minure atthe fame inftant, by which fet the Finitor int 
the conftitution of the 16, Chapter with his almicantares to the North pole, if the latitude of the fame planet 
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or ftarre be North orto the South pole, if South, then by the 16-or 1 7. finde out the houre line reprefenting 
the azimuth fo taken,and mark A ten the fame houre line cutteth the almicantare reprefenting the planet oF 
ftarres latitude,and there shal you fee the azimuth crosfing, pointing on thie F:nitcr the deg.of the longitude 
fought for, if youreckon the {ame from the centre or defeendent,the planet of ftarre being on the V Vett 
ess from the Limbe or nenagef-grad. if onthe Eaft as in the fixtcene,and 17. chapter, is fhewed: asin my 

ormer example of Venw,admit that the {aid 10.cf October 15 80. Ifound by the Ephemeris her latitude 5- 
deg.Southwards,and that the fame day at ‘10.a clocke I took her azimuth 79> .deg.from the Eaft by alarge 
inftrumét, then by the 16.chap.I fet my Zewell ro the conftitution of the Eclipticke with the almicantares to= 
wardes the South pole ,becaufe the latitude was South: which done, according asis fhewedin the fame 17. 
chap. I found the 46,houre line counted from the Limbe to reprefent the 3 3--a(imuth: and now whereas this 
46.hourelinecutteth the 5.almicantare,theze doe! feethe 73.asimuth reckoned from the Limle, tocrofle, 
whofe degree reckoned on the Finiter from the Limbe or go.degree,bicaule that Venus was on the Ealt quarter, 
falleth out to be the 5 .deg.+.0f 23, which I conclude to be thelongitude of ? at that inftaunt.Hereby maye 
any man rectify the places of the fyxed ftarres very eafily,becaufe their latitudes neuer alter, and their azy- 
muthes are eafily taken at all times. oD 


Chapter 20. 
How to get the true and exatt azimuth of any planet,comet,or farre 
vuknowne. 


Ou fhall at one inftaunt takethe altitude as well of the planet or comet,whofe aZimuth you feek,as. al~ 

: fo of fome oneknowne ftarre , not farre diftaunt from him,which noted, you shall by helpe of your 
~~ Iewell,or els of the croffe ftaffc,take the diftaunce between this knowne {tarre and the fame planet:whi- 
che noted, alfo you shal then reckon on the Limbe of your Jewell from the Equinoétial line towardes the pole, 
the greateft alricude before taken,whereto fet the Zenith point of the Reetefyxed, and among the parallelles 
counted from the Equinoétiall towardes the fame pole,count the leffer altitude : then among the almican- 
tarescounted from the Zenith poynt,reckon the faide diftaunce taken : now where this almicantare and the 
faide parallel do croffe,the meridian of the J4ater cutting there,counted from the Limbe, theweth the horifon- 
tall diftance beteveene the fayde knowneftarres azimuth,and the azimuth wherein the faid comet or planet 
was at the taking of the altitudes, which azimuthal diftance or difference, you may addeor {ubtra& too or 
from the ftarres faide asimuth according to the coaft,which you fall fee one of them to itande from other 


in the skye. I rruft you can not be to feeke of the {tarres azimuth, except you forgette the third booke 27. 
and 33.chap. 
This working differeth little from the 8.chap.and therefore needeth no example,for here by the two al~ 
tirudes'and diftaunce you get the difference of the azimuthes.as there by the two latitudes and diftance you 
ot the difference of longitudes.But here alfo inthe moone her parallaxis will make you mifle certaine min, 
which in my booke'of longitudes,I wil teach you to remedy, 
} r 


| Chapter: 21% r04 
The moone fining on any fun diall tokuow in'the night, what it isa clocke very 
Speedély by helpe of the Jewell. 


manacke,& looke in what figne and deg.the moon then is,lay the fame deg. of the Zodiack. by help 

of the Label to the like houre, 6c part on the Limbe of the ewel,which the thade ofthe diall gaue you: 
and thence remouing the Labellto the deg.of the fun, it fheweth you the houre & time fought for ; and that 
very eafily without taking the moones.altitude,or other troublefome working,asin the. 3.booke 27,chap, 18 
reghired.But by the way you mult not forget firft to rectify the moones place by adding or fubducting one 
deg. for euery houre,that you imagine the time propofed to be diftant from noone, as I have often warned 
you... ‘ ce eh “ : *49 . P : +n pest 


M Arke what houre and part the fhade of the moone giueth in the diall,then goe to an ordinary AJ- 


Btheq $i ol oss 3202 cate J Chapter. 22: --.. fesxib ti 
eA [pecdy way to know wharitss aicleckeby theftarres withouttaking 


their altitude. 


Bieihe 


MV i you go forth any night,firft behold the North pole,& therby direétly back oppofite therto,you 
EW i ¥ thaleafily fynd the fouth:then mark whether you fee any notable ftarre there placed at that inftat: 
if any fuch fo chaunce,and that the fame ftarre be on your Reere,laye his apex on the noone lyne of 
your i ris Meridies,and placing then the Label on the deg. ofthe funne,it fheweth in the Limbethe 
froure defired. > 

The like may you doe with any ftarre,you fhall chaunce to fee on the North part of the meridian by lay- 
ing his apex on the noone line towards Medianex. F 
f° Alfo you may with a litcle exercifeiudge by fight very neere how many houres anye ftarre that you fee in 
the skie lacketh of,oris paft the South, if the {cantlet be not ouer great,whereby laying his apex by helpe of 
the Labell,to fo many houres of the Limbe,wanting or paft the noone line, then locus folis oftendit beram, Truely 
this Chap. befides the eafe and fpeedethat it hath,giueth a great deale more credit among the vnlearned, then 


the other way, for they murmure if one be long hunting after the oe ae thinke the deuife of Lor i 
ation™ 
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tation not refpecting art.It needeth no example. 


Chapter 23. 2 alas 
The vfe of the three tables comprehended ix the 2.figure of the fecond booke 
13 Chap. 


a NB it net amiffe here to thew the vfe of the faide 3 tables to fye the fancy of fome men which may de- 
light therein. Firft therfore you muft rememberthat the whole rundle containeth 6 -{paces,one compafsing’ 
in anothers of which 6.{paces,in the three yttermoft are contained 3. feneral tables:che firft feruing to get 

the dominical letter,the 2.the prime and Epa for euer-And in the 3.innermoit of the fame 6.{paces is ond’ 

ly contained the third table fe eruing to get Eafter day fur euer. 


By the firft table to get the Dominical letter for ener. 

Rieke the yeere propofed in his vttermoft (pace,and directly vnder itin thethird fpace, you haue there aie 
Dominicall letter,but if it be leape yeere,then is the letter in the middle fpace your-defire : and when this 
table is worne out, you may begin his date againe where you left,thatis to fay, where 1 § 82. is, there fet 

3610.at 15 83,fet 1612.4 {0 forth,to be continued ynto the worlds end, = 


By the 2 table toget the Prime and Epatt for euer. 


AS Eeke the yeere propofed inthe fecond table,and dire@ly ynder it in the fecond {pace isthe prime,andin the 
3.{pace the Epa&t anfwearable to that yeere, this table you may alfo beginne a gaine like the former & fo 
continue him for ever. : ‘ 


By the third table to finde Eafter day for ener. 
Fe: Jearne the Dominicall letter of your yecre propofed by the firft table:and by the fecondthe prime of 


the {ame yeere,thele had, feeke the faid prime number,in the vttermoft fpace of the 3. table, and in the 
middlemott {pace feeke the fayde dominicall letter'next vnto the prime rightwards from it in numbring, 
and therein the 3. {pace you fhall finde directly vnder that Jetter,what day Eafter day hall fal on thar yeere. 


Example of all three tables. 


His yeere 15 84.I would know the Dominicall letter,the Prime,E padt,and afte riday,] feek the fayd 

i yeere,videl.1584.in the firft rable vnder it I fynde E the Dominicall letter, becaufe it is Leape yeere: 

then in the 2,table I feekethe ycere 15 84.there I finde vnderit the Primeto be 8,che E pact 24.Laftly, 

in the vtter row of the 3 .tableI feeke the prime of this yeere 15 84.videl.8.ynder whichin the middle rowe 

isthe letter C,but reckoning on in order rightwards till. fynd my Dominicall letter E, ynderit inthe iner- 

mott {pace I (ee 20.and becaufe this worde April went laft beforein thefame fpace, I conclude the 20. of 
Aprillto be Eafter day, me 


‘ 
» ¢ 


The conclufion of his fourth Booke. | | 
" A X leifure on the one fide not feruing me to beaté about ordinary propofitions, and finding on the o- 
ther fide my Jewel to cal me away ynto uch more effectual matters, which rather require feueral trea- 
"_ Ufes,asin my 5,and 6.bookes.and alfo in other 6.bookes(which after thefe if God (pare me lifeaid 
Jerfure, I meane fhortly to fet forth) thal appeare.I here therefore conclude this 4.booke of: mine, leait by {ce= 
king to enlarge it, Miuld c6fufedly place many things 4s 1 once had done.For I haue taken out divers chap= 
ters aboutthe Moones parallax,and orher matters: referuing them as more fit for. my booke of longi ac 
and other like places: and were iethat I had conuenient leifure to tranflate and. alter the whele worke; this 
4-booke thould not be at all, but be diffeuered inro the reft of the 1 2.bookes,neither fhould fome part of the 
eft soc forth asic doech, but tharof mecesfitie for want of leifure I am forcedto let iepafle, hoping thas’ 
Uitele bias wil be borne withal,meaningco:anicndinthe sextet 
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The fitch book of the Mathe 


maticall Fewel, newly inuented,compiled and fet forth 
by \ohn Blagrauc of Reading, Gentleman : teaching moft 


plainely to performe on the lewellthe wholeart of {phericall triangles, without a- 
any whit of that great toyle by fynes fupplementes, tables,proportions,Arithme- 
ticall calculations and [ich like: by which Ptolomeus ,Regimontan.Copernicus, and 
all other Authors before me,haue wrought them,here pefourmed by 
ocular in{pe@ion with furpafsing facility, and maye bee called 
the key of the knowledge of the fphere,in that it vnlocketh 
all {pherical queftions whatfoeuer: and isa finguler 
introduion ynto the Sinicall woorking, 


Chapter 1% 
Of the Expofition ofa Sinscall quadrant and althinges thereto appertay- 
ming» ; 


ters,as you feehere thisfigure A B C. The arch thereof,vz. B C, I call 
the Limbe which is deuided as the order is,into go.dege. The femidiameter 
erected,vz. B A isthe fide of the quadrant,the other femidiameter,vz. AC 
is the groundline or bafe of the quadrant,from which the Limbe beginneth 
to be numbred,vz.from C towards B. i 4 Za 
Anarch in Latine-‘reus,is any porcion of the circumference or rynge ofa Fs e 
circle,as here,B O, O P,P D,B C,&c. m 
A Chorde in Latine Chorda, is as it werethe diameter to thearche, or ( pores z 
the ftring to the bow, asherethe ftreight line B G P, is thechordeofthe — — 
, archB O P,and the line D C of the archeD C. Z 
The Complementof an archin Latine Complementum arcus,is that portion are 
of acircle,which any arch lacketh of a quadrant or go.degrees,as the com= 


Fthe archB D isthe arch D C, and the complemé- 





plemento : 
of D C, isB D.So that alwayesthe arche and his complement 


makea quadrant. 
A Syne in Latine Sinus,is a prt line commenfurable yet— 






ether in length or power ynto the diameter of acircle, andtobe 
gncafured by Ris parts. 
ya 


~~F ie Syne totall in Latine Sinus rotus, isthe fide or bafe of the 

quadrant,as A B, or AC, deuidedinto an 100. equall parts at 
the leaft,but rather intoa 1000. 10000.0F t o00co. parts for 
the more the better. 


in Latine Sinus reftus.is anye perpendicular fal- ; 


A right Syne! 
fing from the arch or Limbe of the quadrant on his bafe, as here 


you fee D Fis theright Syne ofthe arch D C,and OM of O 
C, andis denominated of thofe parts of the Syne total, whi- j 
che he contayneth or more briefly aright Syne is halfethe cord 
of any arch dotbled,as the right Syne of B O isthe line B G. 

Abacke Syne in Latine Sinusverfis, is any perpendicular fal- 
Jing from the arch or Limbe of the quadrant on his fide,as you Bafi é 

{ee D E, whichis called the backe fine ofthearch D C. Bythi,, : 

you may fee and learne ifyou matke it,that the backe Syne of any arch is the ri 
nt, for is the backe Syne of the arch D C, but it 18 the right SyneofB D. VVhereforein 


priefe, a backe Syneis halfe the chorde of thearches complement doubled. 
‘The Supplement of a Syneis that which any Synelacketh of the quadrantes fide or Syne totall, as BE is aT 


the fupplement of theright Syne F D, or A E,whichis equall ynto it: likewife F C isthe fupplementof the « /97°- 
backe Syne E D, for E DandF C male the Syne totall. GJ 
Note that fome Authors make but three diftinétions of Synes,as I haue here done,vz.?0f reGfus 8 verfius,O-2 


ther fome as namely 4pianand Munfter make foure,vz.Sinus torus, then Sinus refus primus, which hereI call the 
right Syne,2n us to be that which I call the 


d Sinus rectus fecundus, which I call the backe Syne, and then Sinus verfi 
Supplement of the backe Syne,videl.F C,being as the arrow to the bow: but truely Ilikenot thereof, and 
therefore I haue thought good to call both F Cand EB Suppleme 


ntes as before, for if fo be that F C be Sinus 
verfw,then may E B beas wel Sinns verfus fecundus. T he matters is not great for the names, fo you ynderftand the 
K2 


mee 


Quadrant isin briefe the quarter of a circle, encluded withtwo ee: FH By BEE 2, ; 
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, More,as A 8 C, is aright angled tr 
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eaning, for I thal neede fone of chem all in this my woorke of tryangles. Therefore I will not ftrine, yer I 

shou pie good here to fet thefe downe,leaft hap pily their pass come in qyeftion Me tothe amazeméc 
beginner,asfometime it happened to mesfor Ignoratis terminis igneratur & ars, 

yoo fischer thate all the Figures of chis woorke of tryangles all ftreig helynes cutting the Centre of 

any circle,and al arches howfoeuer they be drawne,are to be taken for great cirdes or poftions o em, that 


is bo lay ok circles ox one teltelame quantity,and of one felfefame quantity,and of one lelfelame pheare. 





Chapter 2 
Of certayne definitions needfulltothe underftanding of this 


y woorke. 


Hat a {pheare or globe is with hys axetree and oles, is fhewved in the 1 sbooke 3.chap « 
1 Joa Fiabe ofthe (pheare or of any fphe icall body, are thofe whofe diameters aré equall to 
the {phearesdiameter toncentricketo the {pheare, and are ech deuyded by fuppofition into 30. e= 
quall and lyke partes or degrees,furche are theE quino@tiall, the Eclipticke, and all the Meridians or any 4 
ther circle imagyned on the {pheare, equall to any of them.As for example, in the fpheare A B, C D allthe 
ae AEB, DEC,FEG, andAL, BM, are equall, E beyng centre tu then all, and to the fpheare it 
elfe. seh i 
Though the fpheare hath properly but one axetree and two poles in refpectof his dayly pear: ~— 
it be here graunted that euerye great circle of the {peare whatfoeuer, hath his peculiar axetree and poles, 
though no motion on them pecinet the axetree of a great circle is a di- 
metient or diametre of the {pheare,drawen perpendiculer to the flat of the 
fame greatcircle through hys centre, as the line A E B,is the axetree of the 
circle D E Crand fo of the reft.But this kinde of axetree line feldom com- 


meth in queftion only his extreames,which are called the poles of the fame 
sircle, are in this treatife altogether vféd and are thus defyned. ; 

2 LRegio,lib.4.cap.2. The poles ofeuery great circleare 2.oppofite points 
eche of them diftaunt from euery partofhis circumference, nienety de- 
grees or a quarter ofa circle, asthe pointes A and B arethe poles of the 
Sircle D E G,and are diftant go. deg. from euery of the poynts DLHE 
M C, of the fame circle. Likewife the poyntes D and C are the poles of the 
circle A E B, and the poles of the circle A B GD, doe lye both couched in 
the point or centre E, which of necelsitie is 90.degr. diftaunt from euery 
part ofthe circle A 8 C D briefly the pole of any circle is the poyntof the 
{pheare,from whence as a centre,the fame circle is deferibed. y Gece nasty h 

3B ZeeRésie-lib. caper. A. perpendicular arch to any great circle is a portion of a great circle pal ne by a 
poles of the great circle whereon it falleth,or at the leaft fuch a pertion as will paife by,or cut his poles, bs fie 
be drawne forth,asin the fpheare AB C D,the arch K H, is perpendicular tothe circle D E be becaufe if ie 
were drawn foorth,it wil cuthis poles A and 2, Likewile B D,8 H,2E,& 8 C,are perpendiculer arches yn= 
to D E C,becaule they all yflue from the pole of D E C,yz.8, and fe are E D,E A,E 2,E C,E F,andEG, 
perpendiculer arches to the circle A B,C D, bythe fame reafon:and {0 of the reft. ‘ ie arch 

4 A fphericail angle,is an angle included by the touching or croffing of two gteat circles or their arches 


and is denominated by the bafeof the angle at 90.deg. from thecrofsing as in the {pheare A 8 G, the 2,ar~ 
ches A 2,& A D, do includea fpherical angle Weesmaaia by the arch 8 


©, which arch 8 Cis in cuery go.degr. from A. So thatifthe arch B Cc, 
Containe 5 o.degr, then isthe angle 8 A D fo much : likewife the arches B 
D, and 8 C, doe includean angle, whofe denominationis E F. But to 
define it more artificially,a {phericall angle is an angle contained between 
€wo great circles,and denominated by that portion of the greate circle,de= 
{cribed on the point of their crofsing, which is included betweene them. 

5 A Sphericall triangle is a {phericall flat, included by threearches of 
great circles,as A 2 D, isa {phericall tryangle included by the three arches 
A 2,2 D,and DA: likewife AZ D,and 8C D,andD AF, are fpherical 
triangles,and fo ofthe reft, 


6 Aright angled fphericall triangle is, that hath one ri 








ight angle, or 
: ‘ yangle, whofe angles 2 and C,are both 
right angles by the thirde definition, becaufe A Band A C, ftande per= 
agtrecoas on? C.AIO A BE, isa triangle of three right angles,and 2 C 


is a tryangle of one right angle vz. C, becawfe the arch D C, ftandeth 
Perpendicular on 8 C,by the 3. diff, 


7 Equall fphericall angles are thofe whofe denominar: all, bei e 
ers euch ‘inp ng ele che is lyn € denominations are equall, being in equal fpheres, 


‘ an . 
ths othertwo Sidesare called the fides including the lame gle ciate ie fabrending the fame angle, 








j 


ela 
~~ ther Hath treverras it is in ftreight lynes crofsing eche other by the firft booke 


at cche crofsing 4.right angles, Thisis moit manifett 
-becaufe the 
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Chap. 3. 


Ofcereaine Theorensesneedefulto be premifed for the better under handing of 
this my prefent worke of Spherical trian. 


gles. 
10.Reg.libe A LI great circles of the {phere howfoeuer they be dr ide _eche other in i 
FAP 19. eS isthus proued, Any two gr i fj £ Shall both bee 


concentricke to the fphete by the fir. ition , and therefore of necefsitye concentricke 
one toanother} (that isto fay)made bot Ypon one centre, euen the centre of the (phere : whereforethey 
muft necdes croffe one another on the extreames of a diame 


tre of the fphere, Now fince by the 9. Geome= 
trical definition of the fyrft booke,a diameter c waies any cyrcle in halfe, therefore of necefsity anyé 
two circles crofsing on another on the extreamea of a lyne being diameter to them both, muft needes denyde 
eche other in halfe,fince the fame diamerer deuideth th i 


ny {pheate, fora line drawnebetweene both crofling ofanye twoo circles,cuttetht alwaies the centre of the 


Sphere,and is diameterto them both moft manifeltly asin this (phere, A L BC, the great circles ACB, de 
~4 G 8, deuide eche other in halfe om the diameter 4 : 


8. Marke this Theoreme well, for hee often commeth 
in queftion. 
2_Iftwo greate_cyrcles or arches of great circles 
srofle eche ot et e two poyntes of theyr circumfe- 
rences furtheft diftaunt,thall bee in eche circle at nien- 
tie degrees from t Ing, this is manifelt by the 
“fount aie ee in this {phere 4 L, B (, the twoo arches 
A D,and A H,crofsing in A,I fay that they shal be far- 


theft infunder in N and G,both which are 90.deg.di- 
ftant from A by the faid 4.diff. 


3 Jo. Regs.lib.3.cap.17.18.20. If 2. great circles crof- 
fing one another,doe cut ech others poles, they make 









€3.di y then muft needs ftand perpendiculer one to another: 4 EB,and CE L, doe fode« 
uide themfelues, 
4. Anytwo great circles of euer they crofle, make at ech point of crofsing foure ancles 


equall ynto foure right angles,the reafon is this:laoke what the one ang 


arignt angle, the o= 


etho ; 
15.propo. of Euclide,as at the 
two pointes of crofling 4 8 of the two great circles K A, B +M,and C A,L 8: atthe one,videl. A, the angles 


CAG,G AL, CAK,andK AL,are equall to foure right angles,for aC A G,and KA L, are echelefle 
then a right angle,fo C A K,and G A L,areech greater by fo much,as one of the other want} likewife is itof£ 
the 4.angles C3G,GBL,LBM,and MB C, atthe crosfing B, 

5 Ofcuery two great circles crofsingrech other, the two oppofite angles at ech crofsing, are equall, as the 
two great circles .4 C B,and K.4 G 8, crofsing M4 and B, I fay that at the crofsing A,the angle C48 ise= 
quall to the oppofiteangle KA L : and C AK, equallto B 4, The proofe heereof differeth not from 
the fayde firt booke fyfteene propof.of Enclide, and thercfore any one of the foure angles knowne, take hitts 
outofthe femicircle,videl.1 80.degrees, he leaueth the other knowne. As for example,ifthe angle ¢.4B,be 


§ o.deg.talce that out of 180. it leaueth 13 o,deg.the quantity of theangle B 4 L,and fo muchis the angle C 
A Kalfo by this Theoreme. me ~ 


- 6 All great circles or arches of great circles drawne forth, being: pe 
souft needs meet and croffe at his poles: this is manifeft ingugh by 
not bee perpendiculer. 

7 Two femicircles,orequal arches can include no triangle: for the 
of atriangle,which muft haue 3. fides. Di : 

8 I.Regiem. lib. 3.cap.37.38, In euery tryangle any two fides muft needes be low ithe third, for if two 
fides fhould be equall to the third,then ioyned together,they make an arch equall tothe tiede fide, and then 
can they not include a tryangle by the 7-theoreme:if fhorter,then could they neuer réeachthe third fide; thys 
is demonftrated in the 1.booke 20.propofiof Euclide, Saree A 

9 Coper. 2.trian.fph, Euery of the fides of a {phericall triangle,muft needs be leffe thé a Semicirclesfor if you 
admit one fide of a triangleto bea Semicircle,as A L B, then cannot the other two be leffe then echof them 
a quadrant, becaufe they cannot els reach home,if fo as A. G,andB G, or A C,and B C, you (ee that at theyr 
meeting G or C, they becomea femicircle,as A G B,or A CB, and then by the fewenth theoreme can in- 
clude no triangle.If you would imagine the other two fides greater then 2.quadrants, then would they meeg 
without the {pheare,and there can make no {pherical triangle by the 5 definition. 

10 Ih, Regiomont lib. 3.c4p.39. The three fides of euery {pherical tryangle muft needes bee leffe then twoo 
femicircles, thisis fufficiently proued by the nienth theoreme. For otherwife they muft needes meete wyth- 
out the fphearein anirreguler forme,or within the {pheare like the three fides AL, BC, with C D, and 
A D:which 3.you fee make notrianguler forme, 

11 Joh. Regiomont, lib, 3.cap.49. Itis demonftrated in the 1,.book 3 2.propof. of Euclide, that in ewery right li« 
ned tryangle, the three angles are alwayes equall vntotwoo right angles, Butin all {phericall tryanglesy 


te angles are alyyaycs greater then tyoo righte angles, as by the fixte definition partely appean 
re i 3 hae 


diculer to anye one greate circl 
ition, for otherwife they could 
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_ 12 How many great circles foeuer croffe in one point of the {pheare,euery of their poles.are to be found 
dn that great circle,vnto whichthat poynt of crosfing is pole:for example ofthe circles; CANAGAEA 6 
L A. 1 fay that every of their poles lyeth if thé circle C E L, ynto'which the point A is pole by the feconde 
diff. Thisis moft manifeft, for by the 3, diff.the pole or poles of any circle muft needes be found in another 
circle, ftanding perpendiculer thereon: and feeing bythe 3.and-6.theoreme,all thofe circles are perpendicu= 
lerto C EL, and CE L perpendiculertothem,therefore by the 2.and 3 .diff, all their poles mutt needes lye 


in CEL, 
Thefe definitions and:Theoremes premifed, halbeinough for my purpofe, - 


Chapter 4. 
vulf of aright angled (pherical trrangles:wo fides foalbe knowne how toger the quantity 
cng: Pts of the third fide and the other rwo angles. 


Abst angle as well {phericall as playne,contayneth godegrees: wherefore he is alwayes knowen, Lette 
there be propofed the right angled triangle A B C, whofe two fides AB and CB contayning theright 
angle B, let them be giuen, vz.A B,50.deg.and B C 40,deg.Now will fhew you by the Jewel to getthe 
Svabeey ofthe third fide C A, and of the angles.A and C beeyng yet vn- 
anowne, ’ . 

Number on the Eqiinodtial line of your Jewell from the centre outwards 
the quantity of the fide AB geuen,videl.5 0.deg.then on the meridia mee- 
ting there, beingthe 50. meridian counted fromthe centre,reckon from 
the Equinodtiall towards the pole,the fide B C giuen,videlicet 40.degrees, 
therto lay the rule,and note the degrees thereof cut,counted from the cen- 
tre, by the (aide 40.degree of thefaid 50. meridian, which you fhall finde 
6o2.deg.the fame is thequantity of thethird fide fought for, videl. A C, 
and that which more is,there doe you {ee your whole triangle on the Jew— 
ell,as plainly as on any (pheare, included by thofethree arches, videl. 60. 
of the rule,s o:deg.ofthe Equinoétiall, and 40.deg.of the faid 5 0. meridi~ 
an, which being well marked and ynderftood of you, then following the B AO) 
Labellto the Limbe,it cutteth there alfo 47?.deg.which muft needes bee the é 


quantity of the angle A by the 4.difference,being that the fide B C videli- 
cet4o,degrees fubtendeth it, and thus haue we one of the angles fought for, the other you fall thuseafilye 


de. 
Reckon the fide B C videlicet 40.degrees‘on the Equinoctial from the centre, then on the.40. meridian 
there,reckon the fide A B,fubtending the angle wanting,videl.s o.deg.thereto lay the Labell, and you fhal fee 
607 .deg.thereof cut as before :the Labe/cutting in the Limbe 6 2.degr.whiche is the quantity of C, the other 
angle fought for.Hereby you may erceiue of your felfe,thatitis no matter with which of the two fides gy 


uen,you begin in perfornaing this chap. 
But you'will fay whatif the fide A C.videlicet 6 o+.deg.fubtending the right angle B with one of his inclu. 
g vnknowen.Here muft you begin on the Latell,and reckon ther=, 


ding fides as the fideB C,be giuen,A Bbein 
on from the centre,the fubtending fide A C, videl,60; then mouing vpand down the rule,til the fame 60 ~° 


degree, doe cut among the parallelsthe degree -of the fide B C geuen,vz.the 40. parallell counted from the 
Equinodtiall, where you fhall findeto meete you the 50.meridian as before is fayde to make vp your tryan~ 

le. : 
: : In briefe, 

If the two fides inclading the right angle be giuen, reckon the on 
centre:and thence in the meridian there,reckon the other vpwards:theret 
counted from the centre,is the third fide:and it fheweth in the Limbe one of the angles fought: but ifthe fub- 
tending fide with one of the including fides be giuen, reckon the fubtending fide firft on the rule from the 
centre outwards,and lay that degree on the parallel ‘aunfweatable to the other fide giuen : and there fhall 
meet you the meridian that maketh vp the tryangle, the rule shewing as before, one ofthe angles at the 


Limbe. 


e on the Equino@iall outwards from the 
o laying the rule, whofe degr. cut, 


| Chapter §. 
-\ Thedeclination of the Sunne, Moone,or any orber planet or ftarre From the Equte 
nottial,giuen together with the Latitude ofthe Conntrey how by the 4 
chap.toget the ampliende,the difference of afcenfion, the be 
ligne afcenfion, and ai dinynal arch of any of 
them, 


Here fhall you partly perceiue a taft of che great fruite that commeth fince of one chapt.of {phericall try 
atigles, which excendeth'1t (elfe to infinite queftions, therefore it is no maruel, that fo many greate volumes 


haue bin written of theme o 
~ Lwil take now for example the great {tarre of the firftlight,called Oculus rexrt.the bulles eye: his declyna= 
tion Linde after Sradiw in the table of arresin my a,booke,to be 5% wegr. Northwvander which ia dys 
; nes a ees pretense 
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prefent figureis the fpace, GD or Mwhicheiscqual toit,the height ofthe North pole aboue the horizon 
being the (pace E A,which is 5 1 Pideg. here at Reading; Pp eae 
thefe two giuen,I wil, fay,perform all the premifles:and ; 
thus I goe te worke.The circle H G is the 1542 parallel 
of declination Northwards,in which the ftarre is fixed, I 
fay fyxed,notexempting his diurnal motion, mentionéd- 
inthe 1,.booke and 9.chap.ex rapru primi mobsits, wherefore 
at his rifing hee muft needes cut the point M of thehori- 
{on E F, the {pace M O being his amplitude of rifing in 
this countrey,which to fynd, I fubduét the declination of 
the ftarre 1542.deg.videl.M V out of go.vid.A V, there , 


refteth his complement of declination 7422.deg.videl.A 
M.And fo haue you two fides of the right angled fpheri- 
call triangle A E M,giuen v(.A M 7425. and AE 512, 
deg. V Vherefore by the 4.chap.you now gettéthe thirde 
fide, E M,63 ;.deg. the complement whereof, yx .M O, 
being 262.deg.is the amplitude fought for, That A EM ; hag 

is a right angled triangle is manifeft,for thatthe arch A E ftandeth perpendiculer on the horizon E M F,by 
the third det.in refpect that being drawne foorth,it cutteth the pole of the horizon EM F, videl. the Zenith 

oint 1. 

Then forthe difference of afcenfion and the oblique afcenfion learne by the fourth chap, likewife the qua= 
tity of the angle E A M being an angle of the fame triangle,which by the 4.def.is denominated by the arch 
of the Equinodtial C V,videl.69.deg.whofe complement videl.V O is 21.degr. which by the 3. booke 13: 
shap.mutt necdes be his difference of afcenfion,and isthe quantity ofthe angle MA O. This arch V O, vi- 
del,21,fabduct from his right afcenfion, which by the 3.booke 17,chap,is 622 .deg.there refteth 41 =. degrs 
his oblique afcenfion being a North ftarre, butifit had bin a South ftarre,you should haue added this arch by 
thethird booke 15.and 17.chap. 

Laftly, for his diurnall arche,adde the arch V O,videl.2 1.vnto the quadrant O D,yz.90.thereof commeth 
111.the arch V D,orrather M G, his femidiurnall arch: that doubled;maketh 22 2.bis diurnall arch, which 
222,deg,deuided by 15 deg leauethin the quotient 147+.houres:or more playne 14,houres.3, quarters and 
more: fo long doth Oculus tauri bide aboue our Horifon betweene his rifing and fetting, Notethatin the fun 
this Semidiurnall arche deuided by 15 heweth the houres of his rifing and fetting counted from noone. 





Chapter 6. 


To perfourme the 4.chap.on the Yewell by another manner of woor- 
Ringe 


Or this purpofe let the right angled trianglein the 4.chap.be propofed againe, whofe fide A C fubten= 
F ding the right angleB, let bee giuen:vz.601.deg.and the fide C B,vz.40.deg.being one of the inclu = 
2 ding fides. Now to find the other fide amd angles after another manner,then in the 4. chap, is tlewed, 
oe thus. 
The Zenith line of your Reete,firft placed euen in the Equinoétial line, 
and there fixed:feeke the length of the fubtending fide giuen, A B,videl. A 
6 3 deg.among thealmicantares counted fromthe zenith poynt, and = “~~ 
the length of the acher fide giuen, C B videl,40. deg,amongft the paral- 
Icls of the Adater.counted from the Equinoétiall : in the crofsing of thys 


60% -almicantare,and 40.parallel,you thall finde the 5 0. meridian to cut 


and alo the 42~.azimuth:both counted from the Limbe,which two with 


the portionof the Equinoétiall or zenith line lying betweene them, doe 
thew the three fides of the triangle fought for in their right conftitution. 
The faide 5 0. meridian cutteth in the zenith line which now lyeth euen 
in the Equinodtiall 50. deg, forthe fide A Bjand in the faide 42 3 -avim. 
6ox.deg.for the fide A C, both counted from the zenith poynt:and the 
y Sineetan, | es ° B. Ao 
fame 42—.azimuth, cutteth 40.deg.of the fame 5.0.meridian counted frd 

the Equino¢tial for the fide B.C.Befides all this,if you follow the 42 - 


azimuth to the Finitor line,he there cutteth off 47;-degrees,counted from the centre, the angle fubtended by 
the fide B ©, videlicet,the angle A,by the fourth def.euen as it was founde by the 4. chapt.But now for the 
thirde angle videl-C, you muft thift the fides thus: The Zenith line'lying ftil in the Equinodtiall,reckon there— 
on from the Zenith point,the fide B C, videl.40.deg.there cutteth the 40.meridian, vpon which reckon the 
quantity of the fide {ubteriding the angle you’ feek,videl.A B, § O«degrees,and there shall you {ee co cutte the 
28.azimuth counted from the Limbe,which followed to the Finiter,fheyyeth 6 2.deg.counted from the centre, 
guen as inthe 4,chap,the quantity of the angle'C by the 4.defe 
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_ But heré you will (ay:whatif the two fides including the right. angle be giuen, Launfweare, there isno 
differencein the working to finde the fubtending fide from that which I did laft.to fynd thethird angle:for 
the one including fide reckoned on the Zenith,the other omthe meridian, there ftanding, you fhall {ce the a- 
zimuth cutting there that meridian to make vp the third fide. 


Chapter 7, 


To perfourme the (ame by the lewell after a thirde mane 
RET. 


LE the former triangle A B.C remaine,whofe fide fubtending the right angle,videl. A'C,632.' dégt.and 
the fide A B videl.5 o.deg.one of the including fides let be knowne, the thyrde_B C ynknowne, wyth 
the angles Aand C, which three after another manner then yet hath beene fhewed, I will teache you.to 

fynde. , 

TReckok theincluding fide giuen,videl.A B, being 5 0. deg on.the Limbe,from the pole towardes the Equi- 
noétiall,thereto ferthe rule fixed,then reckon among the parallels from the pole, the quantity of the fubten= 
ding fide giuen,videl, A C,6 3 z sdeg.and where this 63 ; eparallel doth cutte the rule, there croffeth the A7<~ 
meridian, which cutteth off inthe rule 40,degrees, the third fide fought for,videl,B C:the fame meridian Said 
lowed to the equinoctiall by the fourth def.fheweth there 475 . degrees, one of the angles fought, videl. the 
angle A,fubtended by B C, And now for the angle C,you neede but shift the fides:that is to faye, reckoning 
the fide fubtending it,videlicet A B,5 o.degrees on the rule inwardes,and the other including fide B,C, videl. 
40.deg.on the Limbe from the pole: the rule thereto applied,you hall fee the 62.meridian to cut the {aid 50> 
oes of the rule,which followed to the Equinectiall by the 4,def, sheweth there.6 2,degrees the anglefought 
or. 
Ifthetwo fides including the right angle,had been giuen vz.40.and 5 0. you fee by thislaft woorking for 
the angle C,that the one reckoned on the Limbe from the pole,the other on the rule inwards,and applied to- - 
gether,the third fide leaps into them being alwatesa portion of fome one of the meridians. 

I could yet fhew you 2. wayes more to worke with a right angled triangle, but more comberfome then 
commodious, yetin the 24.chap.I thalbe driuen to one of them,& for your farther liking of thefe paft, I wil 
frame another propofition to apply them to vfe as followeth, . 


Chapter 8, 


The quantity of the longeft day inany countrey giuen,to know the latitnde,aud 
in what chmate-the fame is. 


Fo example:heere at Reading our longeft day is 16, 
houres 24.min.whereby the femidiurnall arche muft 
needs be 123.deg.as in my 3.booke 22.chap.is fhew= 
ed, admit the latitude vnknowne,which {emidiurnal arch 
isin this figure. X N, orrather Y D: whiche if youtake 
out of 180.videl. D Y.C, there refteth 5 7. deg. the arch 
X P,orrather by the 4. def. YC. VVherefore you haue 
here the right angled {pherical triangle, A E.X, the angle 
E being arightangle by the3 def.whofe fubtending fide 
A Xisknowne.Ifyou {ubduétthe declination of the tro- 
picke,vz.Y X, 23;.deg.outof 90.vz.Y A to be 607.deg. 
and one ofthe angles not right:vz.E,.4 X being 5 7. deg. 
as is faide:wherefore by the 9,chap.the fide 4 E shall be 
found 5 1 #.deg.the latitude foughefor: but this propofi= 
tion ferueth hitherto ynto this next chapt. following, be- 
ing thé {peedier cour(e in this queftion, but if you woulde 
hauedone it by the 4.6.or 7.chapt.which Fequire 2.fides 943 
giuen, then should you out of the femidiurnall arch X N Ors (2300.07 abt 
or ¥ Dytake 90.vz.D O;there refteth O ¥ 33.deg.and then haue you a right angled {pherical tryangle,O x 
Y,Y being aright angle by the 3.def,and 3.theoreme,whole two fides including the right angle, vide -X¥ O, 
33-degree,and X ¥ 233.deg.are knowne: wherefore, by thefirft part of the 4-chap.or the lait part of the 6. 
or 7-the fide X O ishad, which is the Sunnes amplitude in that country,he beyng in o>, then take X 3 now 
known out of 90.vz. O E,there refteth X E,wherfore now you haue the former triangle AE X of 2. he 
fides, videl. ¥ E, one ofthe fides including the right angle E,and the complement of XT yz, X 4, fubtee ing, 
E. Therefore by the fir partof the 6.or 7,onthe laft of the 4.you maye eafilye knowe the fide AE vr 
the eleuation of the pole or latitude fought for, then for the climate you may learne by the thirde booke 
22.chap. Fg AT bs aa ; 
[might haue fhewed you-an eafier waye by’ thetryangle ¥.O.X, and neuer driuen you to feeke furs 
ther for che angle X-O,7 becyee thearches EC by the fourth def. is.the depresfion of sis FARTAOSEe 
vnder the Horizon E F, whole complement. E A, is the elevation fought for, ox more € Ru 
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the angle D O F: being equall tothe angle X O Y,by thes theoreme, is thequino@tials height aboue thie ho- 
rizon his complement being D I,by the 1 -Chapt.is the latitude fought for by the firft neces 1 chen Tins 
you fee how.aboundantly the fphericall triang|,s are like to ferue your turne in eerie queftion. 


Ioh.Regimon. Chapter 9. 

Jib.g.Cap.27. If one fide of a right angled (phericalleryangle with one of thetwe 
Copernic.4. angles net right be given, how to finde the other oF 
triangle fpher. two fides and angle. 


Er there be propofed the right angled {phericall triangle AB C, whofe fides AB. and AC doe include 
Lo» right angle A of which .4 Bis knowne to be 35. degrees, and the angle C, fubtended by the fide 4 
B,knowne likewile to be 4.45 degrees:the third angle @ with the fides 4 (,and ¢ B knowne. 

If you will worke afterthe 4. Chapter, reckon, on the Limbe 
from the equino<tiall vpwards , the angle knowne vz. 447 deg. 
thereto fixe the rule, then reckon the fubtending fide giuen yz..4 
‘B 35.degrees among the parallels, and you shall finde the 35.pa- 
rallel to cutte the rule in the 5 42 degrees counted from the cen- 

-tre, the fame is the quantitie of the fide B+’, {ubrending the right 
angle,in which cutting yow‘fhal alfo fee the 45 .meridian to croffe 
which followed to thequinoctial, asin the 4,Chap.giueth on the 
equinodtiall line 45 degrees, for the third fide 4 C, thus hauing 
al three fides,the third angle at B,you may eafily haue by the 4.6. 
or 7.Chapt. é : 

You will fay, whatif the faid angle C vz.44= degrees, and the 
fide 445.degrees, had beene given, I will shew you to get the 
other two fides and angle by the doctrine of the 7. Chapter, be~ 
caufeI will vf youto them all. Reckon this fide giuen vz.45.0n 
the Limbe from the pole, thereto fixe the rule’: then on thequino- 
&iall from the Limbe inwards, reckon the angle giuen VZ.44~ degrees, and follow the meridian there to the 
rule, and you fhal finde on the fame'44> meridian betweene his crofsing of the rule, and the pole 5 4° deg. 
for the fide BC, and the degrees of the rule betweene the fame crofsing and the Limbe 3 5 ,deg.the fide a B. 

Yet methinkes I heare you fay what ifthe {ubtending fide B C were knowne 545° deg. with the angle B 
602 degrees, and the reft ynknowne,t will then shew you to performe this by the 6, Chapt. becaule we wil 
ferthem all on worke. 4s ae . 

Place the zenith line euen.with thequinodtiall line ‘fixed , as there is thewed : and then onthe Finitor line 
from the centre vpwards,reckon the angle giuen vz.60~ degrees,and yponthe 60 azimuthbounding there 

> 


reckon the fide B ¢ giuen, vz. 545 from the zenith point y and there fhall you fee to croffe the 35. meridian 
counted from the Limbe,fhewing in the zenith line 35.deg, for the fide 4 ®, and from that crofsing you thall 
finde onthe fame 35.meridian downe to the zenith line 45, degrees for the fide 4 ¢, and thus haue I (erued 
eucry turne, . 





Chapter 10. 


If you would make an horizoutallor vertical Dyall to any countrie how by thrs laf? Chapt. ay 
t0 finde what number of degrees cnery houres [pace containeth. 


Ou muft not here be ignorant that thofe meridians of the fphere which deuide thequinodiall into 2.4, 

equall parts being euerie 15 .counted from the meridian of any countrie,are called {pecially the houre< 

lines, thefe cut any oblique horizon into 2.4. vnequall parts, asin this figure you may fecD E D,FD G 
DH &c. rounde, where the circle BL C K reprefenteth the horizon B C the meridian., and D che North 
pole eleuated 51 = degrees aboue B, the North point of our horizon heere at Reading: to which interfeGtiong 
REFGHI &c. ifthere be ftreight lines dtawne orimagined from the centre of the horizon y;. A;your dis 
all is made,and witha circle concentricke to the horizon,you may cut him offto any quantitie,as here you {ee 
the little circle,but hereof I muftneeds more aboundantly fpeake in the beginning of my 6.beoke,and there= 
foce I refetre you thither. ; 

Inthe meane time to delight you with the finguler profite of thefe {phericall triangles, I will thew you: by 
them to finde the quantitie in degrees of the horizon betweene euery of thefe inrerfections,and becaufe euery 
quarter of an horizon diall hath like fpaces,fo that by one quarter the whole may be made, wil for your ealé 
and mine, beginnein one ofthe north quarters,though we commonly leaue them halfe out: where, for the 
1 .houre you may fee thereis the right angled {pherical triangleE B D(forthat D 2 lighteth perpendiculer on 
the arch E Bbythe third diff.) whofe fide D Bis knowne to bes 1 deg. the poles eleuation, and the angle E 
D Brouft needes be 15. degrees: by the 4) diff becaufe 1 5 degrees of thequinoétiall are taken to one houre, 
whereforeworling by the feconde partof this laft Chapter, hauing now one fide and one angle giuen,you 


Mall finde thefide ER 11 + deg. Then for the fecond houre you haue the right angled triangle F 2 D whole 
L one 
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one fide B D is knowne, & one angle vz.F D B, the quantitie of 2.houres which mult needs betwife 15 thet 

“pg 0, degrees, thefe had by this laft Chapter, as before you fhall finde the fide B F 24+ degrees ; then for the’ 
third houre you haue the right angled triangle G BD, whofe angleG D Bis thrife 15. vz. 45. degrees, by 
which and the fide B D,you shall get the fide GG B 3 8.degrees, and fo for thereft. Note that B D, vz.51 . deg, 
taken out of B A yz. 90. leaueth D A 385 degrees, the complement of B D, which added to A Cyz.g0.al= 
fo maketh 1287 the arch D A G, by helpe whereof I might haue begunne with one of the fouth quarters, 
a8 for che firft houre you haue the right angled triangle D C Q. whofe fide D C is 12 8= deg. anid his an gle 

' CDQi15.deg: knowne, as in the former way, and therefore by the 9,Chapter you shall getthe fide C Q. 
312 deg. euen equall to E B, for as I told you in euerie quarter , the match {paces are equall, thatisto fay, 


if they be of like diftance fromthe nooneline , al{ocommonly in the {phere Oppofirerumeadem eff ratio, and {ol 
Jeaue you for this diall. 


"INOS 





; Weft. 

i Now for the vertical Diall which we commonly call the fouth wall Diall. ‘The circleL A K, being the 

ae i verticall circle of theaft crofsing the meridian B.A C, fquare in the zenith A,jis in trueth the horizon of this 

. wall, aboue whofe flatte fouthwards the fouth pole is tleuated with our antipodes, but Northwards, the 
| north pole D is eleuated, and that vifibliein our countrie according to the quantitie of the arch D A bein 
Fiat, the complement of B D, as! faide, which flat L A K the2 4. hourelines doe vnequally deuidein LX V T 

&c.but one halfe of the interfeCtions are quite ynder our horizon, and therefore this Dial hath in our coun- 

trie vifilbic but 1 2-houres:but to come to the matrer,you haue for the firft houre of the quarter A L,the righe 

angled fphericall triangle D A R, whole fide D Ais 38=degrees, and his angle A D R 15. degrees, where- 

fore the fide R A cannot be ynknowne by the faid fecond part of this laft Chapter, which thalbe the quanti- 

tie of the firft houre. Likewife for the fecond houre you haue the triangle D AS, his fide D A knowne, and 

pha theangle A D S, being 30. deg. and fo forth with all the reft. 


Mh Chapter 11. 


Toh Regiib4. 
ca.34.8 lib.5. Ifthe three fides of any {phericall triangle what[oener fuallbe gines 
tap.3.8¢ 40 to finde the quantitic of ewerie of bes three 
Cop.3.triang. angles. 
i ‘Q77\F this matter Ioannes Regiomontanus maketh three long difcourfes in three feuerall Chapters, wich 
| Ores tedious bufinelie by his Sines,Supplements &(¢ but my Jewel you shall fee 6 em em 
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For if the three fides'pluen bee of a right angled triangle, then I perfwade my felfe that you are furfficienthié 
inktruded by the-4.6.and 7.Chapt.to finde all the angles, but yet-whether the triangle gimen be right angled 
or noc rightangled, (for it is hard to know that by the bare fides given) you thall and may worke in manne* 
follotving to come by the three angles. rant 

Let there be propofed the fphericall triangle A B.C, whofe three fides are knowne yz, AB 25. degrees 
A C 36.and BC 30.but the angles A B and C, ail ynknowne, which to 
know you fhall reckon any one fide (as for example)the fide A B vf. 25. 
degrees on the Limte trom the pole any way ». thereto Igy the zenith point 
of the Reere fixed, then number one of the twoides remaining as B © 
vz. 30, among the almicantares y counted from the zenith poiht of thé 
Reete, and the third fide A C vz.36. deg. among the parallels. counted 
from the pole,ynow where this 30.almicantare,and 3 6.parallel do croffe, 
the re thall you find to croffe thes 8¢ meridian,and the 82> azimuth both 
counted from the Limbe,whofe portions lying betweene the pole and the 
zenith, if you markethem,doe liuely reprefent your triangle fought: for - 
the porti oh of this 5 $5 meridian betweene this crofsing and the pole be- 
ing as you may th ere {ee 36.degrees,numbred by helpe of the parallels, is | 
the fide A C: and the portion of the 8 23 acimuth lying betweene this 
velfe fame crofsing , andthe zenith being there 30, degrees, is the fide 
B Cyand the portion of the Limbe, betweene the (enith and the pole be= 
ing 25.degreesis the fide AB, I fay thefe three arches lively reprefent ; 
vnto you the formé of thetryangle, whofe fides were giuen, and that as exprefly as on the Sphere it felfea 
VVherefore if you aske counfell of my fourth diff. you will followe this 5 8= meridian downe to the Equi 
noGiall, where it hheweth you 5 8; degtees counted from the Limbe, the angle fubtended by the fide B C,vz.4 


the angle A.In like manner the $24 azimuth followed to the Feniror, sheweth 8 2= degrees,the angle fabten= 
ded by A C, vz. the angle B. And yet doe welacke theangle €, which will be the eafier had, now the reft 
are kmowne : wherefore place one of the fides not {nbtending the vnknowne angle C,videlicer either the 
fide A G, or B Cbetweene the cenith and the pole; as before you did the fide 4B, and heere for example 
A C: then.among the meridians, reckon from the Lite the quantitie of the angle fubtended by thefecond 
fide B C,va_.5 82 degrees 'vpon this 5 8 meridian, reckon from the pole the third fide fubtending the angle 
you fceke,vz,. AB, 25. degrees, and there fhall you finde to cut the 44% azimuth,which followed to the Fis 
vitor line fheweth 44~ degrees, the quantitie of the angle C: and heere againe doe the three portions of the 


Limbe, the 5 8; meridian, and the 44> aCimuth reprefent your triangle propofed. 

In briete: Of the three fides giuen,place the one betweene the pole and the zenith; of the other two rec 
kon the one among the parallels counted from the pole,the other among the almicantares counted from the 
xenith: wherethel@ two croffe, there fhall meetcan azimuth and meridian, whofe portions trom theis 
meeting to the pole & thezenith,with the portion of the Limbe lying betweene the pole and the zenith, thall 
reprefent yourtriangle, and the two diftances betweene the Limbe, and the faide az_imuthand meridian are 
two of the angles.For the third angle you are to shiftthe fides , that isto fay , to place one of the other fides 
betweence the pole and the Cenith, and then worke as before, 





Chapter 12 


The declinatron of the funne ginen at any time togither with ber altitude aboue thé 
horizon, how by meane of the 11.Chapt.to.get what houre and 
minute itis, andin what azimuth the 
fanne then is. 


(~ Or example admit thatthe 12, day of Iune when as 
} the {unne isin or yerie neare the tropicke of Cancer 
being in this figure P N, and therefore his declinati- 
on 23;-deg. vz. N D, 1 had then taken his altitude 5 3 
deg. take. the complement of his declination, which is 
66; andalfo of his altitude whichis 36;-degrees ‘: the 
firtt is the diftance of the funne from the pole the fe- 
condé fromthe zenith at the time ‘of the altitude ta- F 
ken videlices'- AAA, andf AA, which with the arch 
A-¥, maketh yp the triangle AI, AA of the three 
knownefidesvz:A AA, 6621 AA, 36> and AI 382,be- 
ing the complement of the latitude, wherefore by the 
eleventh Chapter the angles shall be all knowne, of 
which the angle A I; AA is the‘diftance of the {unne 
from the fouth fo founde 30, degrees , that is two 
houres: wherefore if it were morning, then yyasit tenne 






bij 





See 


a 


SHEERS: 


wseprtese 
















































H 
Me th 


84 “Zhe Mathematical Iewek - 5: Booke. 

‘of the Clocke, ‘ifafternoone,two'of theclocke. Alfo:AI,A A, muft needes bee the diftance of the azimuth 
wherein the finne then was fromthe North, found by the 1 1.130. deg. if out of that youtake go.there re- 
dteth 40,deg.vz.:0. B.B, the diftance of the fame azimuth » fromthe ‘Eaftor weft, and that towards the 
fouth.I am the briefer becaufe I meane onely to giue you a tait-of the vfe of thefe triangles, knowing this ale 


. to be veri¢'edfie. to-conceite;to them that vnderftand the 4.bookes paft euen:by the bare in{pection of this 
gure. ; 


Ioh.Regiom. | ‘Chapter I 35" 
lib.4,cap.28.° Lf of a (pherical triangle twe fides contarming any one kyowne angle foalte 
‘Copern rr, SON? fr given, howto finde the other fide-and angles. : 


L= there be propofed:the (phericallerianigle A.B C, whofe'angle A’, Jecitbe knowne 58s degreestogi- _ 
“tther with the two fides, containing‘it'vz. A C 36.degrees,and A B 2 5. : 
Reelcon the quantitie of the one fide given, as of AB, 25. deg. on the’ Linibe of your Iewel, thereto lay the 

Reeres Cenith fixed: then onthe meridian diftant from the Limbe, as much asthe angle A propofed commeth 

‘tovidel. onthe 58> meridian , reckon from the pole the quantitie of the other fide propofed, videl. of A C 

3 6.degrees, and looke what azimuth croffeth the fame 5 82 meridian in 

the faide 36.deg, the fame followed to the Finiter, fheweth the degrees of 

one ofthe angles fought for, videlicet-of the angle B fubtended by the 

‘fide 36. which you shall‘finde 82 + degrees-counted from the Limbe: then 

-are the degrees of the fame 82 5 azimuth betweene the faide crofsing and 
the zenith the quantitie of the third fide fought for which you shall finde 
tobe jo.deg. Thus doe you fee according to your accuftomed manner 
your wholewianglcin his forme,his three fides, &¢two angles:knowne,  « 

Wherefore by the +. Chapter thethird angleiseafily hadsin the laft part 
‘of which Chapter, this Chapter was performed ere I was ware fuch is 

the dexteritieof my, dene! , neither woulde I haue repeted it here againe, + 

hadjehot, beene'to: imitate the courfe of Regiomontanus and Coper-: 
NICUSe 6:54 ot ; 

__in briefe;lay the one fide giuen betweenethe pole and thezenith , the 
other reckon on the meridian as muchidiftant from the Limb,as the angle 
‘giuén‘commeth ro, there thal: meece you the azimuth making vp your tri- 
angle. 





ant ov 198 *° “Chapter 14. } 
., Low by helpe ofthe 13, Chapt.to know the besght of the funne at any houre, and minute 
i  propofed inthe mhale yeare, and alfoin what azimuth he is. 


‘N mythirde booke’31.Chapter is thewed the fame by 
ordinary vfe of the Jewel, and that moft exaé and redily 
without any trouble, yet:thall it not be amifle to know 
to dothe fame by the Art of fphericall triangles; which 
performeth it as reddily as Gem. Frifius did on his Ca- 
tholicon though nothing {oeafic as my Jewel doth icin the 
fame 31.Chape. ~ + Q 
For example the 12 of Tune, the fun then’beingin the * 
1.degree of 9 his declination there 2 3¢deg. I'woulde 
know of what height,and in what azimuth the (un thal F 
then be. The angle made betweene the 10.0f the clocke 
houreline,and the meridian being in his figure,the angle , 
AA,A I,muft needs be 30.deg.for that euery houreis 15. 
degrees , then taking the funnes declination for that day 
vz.D N,orrather CC AA 237 deg.out of go.deg. videl, 
CCA, there refteth the arch of the 10. of locke houre- 
line betweene the tropicke or funnes declination, and the 
pole vz.AA,A being 66;degr. Then the portion of the’ : 
meridian betweene the poleand the zenith, being alwayes the complement of the Jatit.vz.A I, is wel knowne 
385 deg.-Here thet haueyou a {phericall triangle AA,A 1, whofe two fides A I,and AA. A, areknowne,in= 
cluding the knowneangle AAA yz.30. deg. wherefore by the 13 Chapt.the 3. fidel AA shalbe knowne 
36; deg.and the angles AT, AA & AA,A I thal alfo be knowne: Now then fubdué the faid third fide LAA 


vz. 36z deg. being then thediftance of the funne from the zenith outof 1 BB Vz. 90. deg. fo reftech the arch 
AA,BB 5 37-deg-the altitude of the funne fought for, ahd the angle AT, AA,Meyveth the azimuth of the furs 
in the very fame manner,as in the 12. Chapt,hath beene (aid. , he Shire . 





Chapter 
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Chapter ry. 


Toannes Regiomontanus,Lib.1.Cap.51.and lib.4.cap.29.propofeth and fayth that the 
Ruowing of two fides of a triangle not right angled, with one 
angle fubtended by one of :bofe fides, cannot ferne 
to get the other fide and angles. 


Eere is a wonderfull cafe,that by their whole art of fpearicall triangles, with their fignes,coardes, arches 

complements, proportions,calculations, tables,and {uch like,they cannot dee that which my poore Je- 

wel will doeimmediatly without any difficultie, Nay all the {porte is,Regiomontanus fpendeth muche 
fpeache in the faide § 1.and 29.chapter,to prooue that it is vnpofsible to bee done, without letting doyyne 
a perpendiculer,refpecting or fubtending the angie propofed, which in the thirtieth chapter following, hee 
reacheth to doe. But we will doe it,add that without any perpendiculers,a little readier then he doth it. 


The figure of the 11,Chap ferneth for this place. 


Admit that of the triangle A B C, propofed in the thirteenth chapter, the two fides A B,and.A C, wer 
knowen as there they were,together with one of the angles B or C, fubtended by one of the fides given: 
nfor example,the angle B 82 ;.degrees,fudtended by A C,& thatthe angles A and C were ynknowen,with 


spe fide B C: Isitnot pofsible thinke you by thefethree giuen, to reache to reft,I hope ir'be,els I loofe my 

labour, : 
Reck 6 on the limbe of the Jewell fr6 the pole $ fidegiuen,not fubtendyng the angle giuen, iva. fide 8B, 

being 25 .degrecs,thereto lay the seneth point of the reete fixed,reckon allo on the Fimtor from the Limbe in- 


wards,the angle 8 giué,v(.82=.de.there have you the 822.azimuth, then reckon the other fide giuen, yz. 


A C.36.degrees among the parallels,counting fromthe pole,mark where this 36. parallel, and the faid 82- 
= azimuth doe croffe. For the portion ofthe meridian cutting there, counted too the pole, isthe thirde fide, 
which you fhall finde 30.degrees,of the 5 8=.meridian counted from the Jute, The fame 5 8<.meridian fo= 
lowed alfo to the equinoct.theweth 5 3 ; -deg.one of the angles fought for,vz.A. The third angle Ccannoe 


beynknowen by the 11.0r.13.Cha.T hus you fee this ynpolsble matter now pofsible,then iudge whether 
my Jewel bee a lewell or no.! 

Yet thus much will [foretell-you,leaft happily you thoulde be amazed at any time. In fome triangles 
you thall finde that the azimuth reprefenting the angle giuen, will croffe the parallel that worketh this feate 
in twe places, and then shall you nortell which place of crofsing to take,yet commonly the crofsing fartheft 
within the Lambeis hit yimall thetriangles that I haue had experience of, but you may trie by shifting of the 
fides,as you are wont to doe in finding thethirde angle which is it. 


Chapter. 16. 


The azimuth of the Sunne ginen or taken at any time by Inflrument, with his 
declination how by helpe of the fifteenth Chaptersto knowe what 
height the Sunneisof,and what it is aclocke. 


Tis taught in the 1 2-chapter,{pherically to get the houre & azimuth of the Sunne by his altitude,contra- 
riwile,heere by the azimuth fhall bee hadde the houre and the altitude: 


The figure of the 5 chap ferueth for this place. 


For example,the 1 2.0f Iune,admit thatbefore-noone I had také by fome Topographical Inftrumét,or 
otherwife the asimuth or horrizontail diftance of the Sunne 4.0.degrecs from the Eaft towardes the South, 
which in this figure is O BB thereto I adde 90.degrees,videlicet, E O : fohaweI the arche EBB 1 30. deg. 
the declination of the Sunne then is 2 3.degrees, by the 3.booke and.4. chapter. “Noweit is moft mani- 
feft,and apparantly to bee feene onthe Jewel, that any parallell of the fpheare doth cut off the meridian $, OF 
houre lines,all of like equall diftance from the pole,as heere you thall fee the arches of the houre lines A X, 
AZ.AAA,A N,are all complements of the Sunnes declination: each of them, and namely A AA, 66>. 
beeing 66>.degrees,the arche betweene the pole and the Zenith,vz. A I,is certaine 38¢.degrees. Here haue 
you nowea fphericall triangle A I,AA,whole two fides A I, and A AA,are knowen with the angle A I, 
A A,which angle is fubtended by AsAA,one of the knowen fides,euen the like too that whiche the fifteene 
chapter propoleth. The third 1, AA,and the angles AA,A I, and A,AA I,are ynknowen,V Vherfore if the 
worlde were fo harde,and the matter fo vnpofsible,as Regiomentanus propofeth it, we fhoulde bee neuer 
the neere of our purpofe:but working by the 15 .chapter,notwithftanding his proofestoo the contrary, you 
Shall finde the angle /.4,4.4,39.degrees,the Sunnes houre diftaunce from the South, which mut needes be 
ewo houres euen ten of the clocke : alfo you fhall finde the thirde fide, 1,44. 36~,degrees, whiche taken 
out of go.vz, 1,88,leaueththe arch 4.4 BP,s5 3% degrees,the height of the Sun at that inftant. As forthe 
thirde angle,you fhallfinde him 3 2.degrees, but wee haueno vie of him here. 


L3 Chapter 
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Toh, Regio. Chapter 17, 

lib. g.cap. If of any [phearical triangle not right angled,twe angles foalve gimen with 
31.8 32. the fide lying betweene thofe angles or els the fide (ubcending one of 
Copern.t2. them,how to get the other two fides aud thirde angle, 


F the fide lying betweenethofe angles shall bee giuen, ic is moft eafie, for placing that fide on the limbe be- 
5 Ee the pole and the Zenith as youare wont,& reckoning the one angle giuen among the asimuthes, 
the other among the mefidians,where thefe crofie,theris your triangle made vp,in your Wonted maner, 


For example,admit that of the triagle A B C,thetwo angles A,5 8=.deg.& B 82.degrees were giné with 
the fide AB, #5 .deg.lying betweene them:reckon AB,vz,25 .deg-on thesLimbe from the pole, theretolay the 
Zenith of the Reste fixed:that done,reckon the one angle,yz.A 5 8:.deg.amongft the meridianes, the other 
angle vz.B 44;.deg.amongft the Asimuthes both from the Lembe and where this 5 8. meridian, and 44-. 
azjmuth, do croffe,there shall you finde your triangle made vp after your accuftomed maner,for on the 5 8« 
=-meridian between the crofsing, and the pole,you fhal find 25. deg. for thefide A B, & on the 44. ‘a(i- 
muth to the Zenith 3 0,deg.for the fide B C, thefe had, the thitd angle is to be had by the 11. or 13 - 


The figure of the 11.Chap.ferueth for this places 


~ Bue admit,that one ofthe fides 4 B,or B Cfubtending one of the angles/A of C, had beene giden with 
the faide angles A and C:as for example, the fide 2 c,fubtending the angle A.Heere reckon the one angle 
giuen,vs.5 83.de.fisbtended by the fide giué as before among the meridians, the other,vz.44+.deg ‘among 
the azimuthes,that done,number on the faid 44 =.aimuth counting from the Zenith, the fide B(,giuen, vide 
30.deg.and turne the reer til the fame 3 0.deg.of the faid 44 .azimuth do cutthe faid 582 meridiane’, and 


thereis your triangle made yp as before for you shall finde the Zenith too cur in the limbe 36,deg. fromthe 
pole,as before he did,and the very fame crofsing as before. , 


Chapter 18, 
Howe by the helpe of the r7.chap.tomake any declining diall,rhat is to fay,a dial to any 
wall {oonldring or bending frons the fulbebolding of the South, 


LI walles ate commonly made perpendiculer to the horrizon wheron they ftand,and point dire@ly to 
Artie Zenith. V Vherefore of neceffitie they muft lie euen in the flatof {ome one of the ax_imuthes, and 
therefore euery one,fome one horrizon in the warlde by the preambles to my 6,booke, where this mat- 
ter is handled moreat large. 
‘But now to the conclufion of this chaprer,where as I taught youin the 1 o.chap- fphearically too make a 
diall co the Noxth flat of the wall,lying dire¢tlie ~ V.Velt, which wee call a North or South vwyall,vz. 
alte . 





: ; VVelt. : 

K L,aetording to the plage that hee beholdeth.Heere in like maner wil I hew to make a diall to the North 
flat of a wall, rae ‘om the former Eaftwards,howe much foeuer,and for ezample,4o.degrees repre= 
Prefented in this figure by the azimuth ¥ Z,vyhere by the angle K A'Y, thalbe 4o.degrees,and as much it 
angie 
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angle Z A L,by the 5. Theoreme,further the angle K A Y,vz.40.taken out of K_A C,videlicet,90.leaueth 
his complement the angle Y A C,5 0.degrees, tothe whichthe angle BAZ, muft needes bee equal! by the 
{aid 5.1 heoreme. This cirele Z A Y,fince it reprefenteth here an oblique horri(on;therfore the 34,meridi~ 
ans,or rather houre lines iffuing from the pole D,thall cutthefame,Z A Y,into 24. ynequall partes, where 
you fee 1.2.3.4.dc feruing for the houres even in the very like maner,as tothe horrifon K AL, they did 
in the tenth chapter,and how much euery of thefe houre fpaces containeth:I will nowe alfo teache to finde 
by helpe of the 1 7.chap. The firfthoure line from our meridian V Veftwardes towardes L,videlicet, D Q. 
doth cur this horrizon: Z A Y,in the point I. VVherefore the quantitie of the arche, IA, fhalbe the degrees 
of the firft houre from our meridians VV eftwardes,which in this diall is 11. of clock,as by the 6. booke wall 
moreatlarge appeare. Heerehaue you nowea {phearicall triangle D AI, whofe fide D A,is knowen, as 
hath often been {aide to bee 3 8+.degrees. The angle A D I, beeing the quantitie of one houres f{pace, muft 
needes bee 15 .deg.the angle D A I, is as before is (aide knowen 5 0.deg.th efé had, videlicet,the angles A,D [ 
and D,A I, with the fide A D, lying betweene themtyou hall moft eafily by the firft part of the 17,chaptee 
finde the fide I A,to bee 12> .degrees,(o muchis the {pace of the firft houre V Veftwardes of the plum line 
in this diall,then the fecond houre line, v7. D P,hee cutteth the horriz.on Z A Y,at the note 2, there hau 
you another triangle D A,z. whofe angle A D,2.is knowen to be 30.becaufeit is 2. houres {pace,& the an= 
gle D A,2.5 0. as before with the fide D A,lying betweene them,y?.3 97 -VVherefore by the 17. you ealilye 
obtainethe arche D,2.being the diftance of the econde houre line of your diall, wedtwards of the plumm¢ 
line.For the third hou re you haue the triangle D A,3. and fo cofequently for all the reft on that fide of the 
meridian B C,where ftill the fide A D,and the angle D A Z, are common too them all., Butnowe for the 
houres, one the Eaft fide betweene A and Y, the angle B A Y,muft bee the common angle,whiche is eafily 
had by adding the angle IC A Y,videlicet,40- to bee A K, vz. 90. thereof commeth the angle DA Y.130. 
deg,fo that for the firft koure.on the Eaft fide you haue the triangle DA _11-whofe fide D A, & the angles 
D A,i1.and A D,11.are knowen:thereby gee the quantitie of the fide 4,1 1.for your firft houres {pace, 8c 
fo tor the reft. 

Heere note that as this figure fheweth the maner of the cutting of the houre circles,tothe North fide or 
flat of this wall Z 4 7,iffuing from the North pole D. foif you woujd haue made the diall to the South flat 
of Z 47, you muft haue placed the South pole in your figure 38—.deg-Southwardesin the line A C,vide 
in A,from whence the houre lines iffuyng will cur the South flat of Z 4 7,in his right forme: but truly into 
the very felfe fame diuifions as before:yet in contrary quarters,for then the diuifions,which are now in the 
quarter ~4 Z,will be there in the quarter 4 7, & éconuerfo : then alfo is the point A,no more the zenith bute 
his ‘Nadir.and 44 -4,the arch between the Nadir,and the South pole.But what needs all this, when as one 
mould turned ypfidedown,orin & out, will ferue to diall both the flats, and two more of their coufins as 
in my 6.booke and 20.chap.is fhewed,in which booke very many more things necteffary to dials are fhewed 
which to bring in here,wold bring me out of my fphericall triangles, that muft not be.Butthus much af= 
{ure your felf, you hauing read & well vnderftood my 6.booke of diallyng,you shall eyer after by the pee 
ccpts of this,the 10.& 22.chap.make dials to any wall or flat whatloeuer, tor thofe three include the whole 


art. Much more, and many wayes I could write,but for breuities fake, which I wholy intende, thefe shal fuf- 


fice. 


| Chapter 79. 
Toh.Regio. Howto let downe aperpendiculer arche from any angle of aknowen [phea- 


Lib.4.Cap. ricall triangle untohis bafe or fubtending fide,and to know the quau- 
$.8230,..° | Bitie of the fame, perpendiculer and of the parts whereinte 
hee denideth the bafe. 


ET there be propofed the triangle 4 B (,of the 17. chapter, of knowen fides and angles, from whofé 

angle C,I woulde let fall a perpendiculer arch to his bafe,or (ubtending fide -4 2,Firft you know that 

-euery perpendiculer arche muft haue his originall from on of the poles of the fide orcircle, whereon it 
muft light by the 3. diff.wherefore you thal alwayes place that fide. vz. 
4 B.25 degrees on the Limbe,betweene the pole and the zenith as you 
are wont,then is the centér of your Jewell the pole or poles of the circle, 
wherein the fame fide A B,confifteth by the 2.diff. “Therefore make vp 
the other two fides of your triangle as you are accuftomed, either as in 
the eleuenth chapter, by the crofsing of the almicantare and parallel, e- 
quall to the other two fides,or els of the meridian and azimuth, equall 
too the other two angles, as in the 17. at whiche crofsing, the angle C, 
muft needs be included, VVell,then vpon the crofsing of the 82=. azi- © 
routh,and the 5 85--meridian (if you worke by the 17.)'of the {aide al- 
smicantare and parallel:if bythe 1 1-laie the fiducial! or center line of the 
labell,which fhall there deuide the 25 .lying on the limbe between the pole 
& f zenith into 3.degrees,vid.the arche B D,and.212.degrees,the arch 
D A,the partes Of the bale fought for. And the degrees of the /abell bee- 
tweene this crofsing, and the Limbe thall bee 29=.degrees,the perpendiculer fought for,vz.C D. 
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2 RRR RE nel ao Chapter *20.. ee 
Todoe the fame after another manner of working,yeathough one of the other 
bie angles,and one of the other two fides of the triangle 
were unknowen. 


' Dmit,that frd the an gle C,of the triangle AB C of this lat chapter, I woulde know the perpendicu+ 
ler,and the partes’ he diuideth the bafe into,by another manerof working : to doe this; you thall rec 
“kon one of che other two angles B or A.For example A.5 g~.deg-on the hmbe from the Equinoctiall 
vpwardes, thereto lay the rule fixed, whereon you shall from the centerreckon the fide, which with the 
bafe ineludeth this angle A,v:.A C,36.deg.& there fhall crofle you the 21+,.meridiah countedfrom the 
axtree,fhewing on the Equinoétiall line 2 12,degrees,the portion of thé bafe cut of the nextangle,A,videli- 
‘ect. A D:and the portion of the fame z 1 >.meridian betweenethe crofsing of the rule andthe Fquinoétial, 
you shall finde,2 9+ .deg.being the perpendiculer C D- The other portion of the bate, ishad by fubduQing 
ehis 21>.out of the whole bale given, videlicet,A B,25. deg. and all this is done without knowing the an. 
gle B,orthe fide 2 C. This working differeth nothing from the 9 chapter,if youmark it:but only it bringeth 


you acquainted with perpendiculers: you might alfo haue done itin this maner by the'19,chapter, er partl 
‘by the 7.the skill is not great,fo you ynderftand well whereabour you goe. ae te eae 


Chapter 27. 
If two great circles of the [pheare.croffe one another making a knowen angle howe to. 
get the perpendiculer arche, falling from any poynt afsegned of the one circle 
watothe circumference'of the other,togerber with the arche ofthe 


fame circle betweene the perpsndsculer,and 
thecrofsing. 


pees there bee propofed the two great circles 4 B,and ¢CD,trof- 
sing one another at E,making the knowen angle, DE, 30, 
deg. Admit that from the point F,of the circle C D, beeing 20. 
deg. diftaunt from the crofsing E, I wouldelearnethe perpendi-~ 
culer arche falling on.4 B,yidelicet, FG, together with the {pace E 
G, This matter dittereth nothing from the20.cha. For if on the rule 
layed at the Limbe,to 30.deg. being the angle atthe trofsing E, you 
countthe diftance E F. vid.20,deg. frothe center,ther fhal meet you 
the 17>.meridian whofe portion fro the rule tothe Equinoét.you : 
Shall finde 9i.deg.your perpendiculer F G,and the faide 1 7748 the arche E G. Or thus after the1 9 chap.if 
‘on the 20.deg.ofthe 30.meridian counted from the pole,you lay the rule, his part there cut of next the limb, 
you shall finde 93-and.on the limbe betweene theruleand the 1.7=,as before, are h 





aptiniadier sae ON ApCER. 22. 
How by helpe of the 21 chapter to knowe both the height of the cocke,to any decli- 
ning dial,and bow much be muft be placed byas from the perpenaiculer 
ns fate 201 which I call his deflettion. reed: 


Hefe rules are general in all ypright walles,the plum line is our meridian, theline where the cock ftan 

I deth,is the meridian line of thehorrifon reprefented by that wail, The meridian circle of euery horti- 
fon dtandeth perpendiculer thereon, by the 1.booke,6¢ 4.chap. Laftly the elevation of the pole aboue 

any horriz.on,whichis alwayes the height of the cocke,is the arche of the meridia, betweene the pole and 
the fame horrizon, which arch muft héedes be perpendiculer to the horrion, a(well as the whole meridian 
is- Then to conclude in the figure of the 1 8.chap. you haue the two great circles 84 C, and Z AY, crofsing 
at A,making the knowen angle B A Z.5 o.deg.then if from the point or pole D-of the circle B ‘A C. being 
as inthe 18.chap.is thewed 3 82-.deg.from the crofsing at A,you can denifeto know the perpendiculer arch 
falling to the horriz_on Z A Y,v?.D, +,which by $ 21 you shall find 28,de. the fameis § height of the cocle 
tothat'diall,and thefpace 4a, isthe quantitie of the angle of deflection,v:.27.by the 21.chap.I¢ were great 
folly for me to ftand longer of this matter, fince the felfe fanie is done in the 6.booke, 16.1 7.8¢2 8.chapters, 


greasing here buta little to touch the vfe of the {phearicall triangles for the encouragement of the young 
eader. ee - ; on 


ane Chapter 23." 3 

In aright angled (phearicall trganigle where one of the angles foal chaunce toobee burcertaing 
min.as it often hapneth bow toget the fide fubtending that angle prefifely notwithflading. 
Orexample,admitthat of the right angled triangle A B C,the angle Aywere but one deg. ro.minutesy 

Fe the fide A B, fabrending theright angle C were knoven to be 15 .degrees,you might now by ~ 9° 
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z A chapter, getthe fide B C, yet without any exact certaintie,becaufe the angle A is folit- 

tle,and chat the fide B C,wyll fall out to bee but certat) ¢ minutes, whiche except your 

Jeweltbe monftrous cannot be difcerned any thing neerc. To helpe this you fhali nticed 

of one degree tenne minutes,whiche are 70; minutes in the whole, reckon on the Limbe 

of your Jewel from the Equinoétiall vpwardes 7. degrees, and thereto lay the rule as in 

the nienth chapter, for fo doth euery degree of the smb reprefent. 1o.minutes.In thiscafe 
then, as inthe 9.reckon on the rule from the center, the fide A B; vx..15 .degrees,and 

there fhall you findethe 14>.meridianto cut, whofe degrees betwéene the crofing of 

the rule,and the Equinoctiall are 2+ degrees,the fide B E,after the 9. chaprer. But hete 

¢ B you mutt allowe each degree,but 10.minutes,as you did at the imbe,(o that this 22.deg, 
reprefent but 22.minutes,fo much is the fide B C.And in this working you miiftin no 

witeexceede 10'or 15.deg. in the Limbeat the moft,yea and that where the angle propofed exceedeth not 
two degrees,forin thefe {mall or minute angles,as | may terme them there is kept a Geqmetricall propor= 
tion betwene the parts of the triangle, whiche in greater,the nature of the {pheare alloweth not:neither yet 
in thefe,but that the error is vnfenfible,this helpe did Gemma Frifius invent, as in my 3. booke 56. chaptet 


appearet 
more exa 


h,from whom I woulde be loth to derogate but in my next edition I will upply it farre better, dé 
ét,by another deuife cuen ynto 30.degrees, which heere you cam [cant extend x af degrees, e 


lib.g.cars. Jfshethreeangles of a right angled [phearicall triangle [hall bee ginen, 


Toh. Regio. Chapter 24. 
Copetni.s. howe to get the quantitie of the three ides 
triang.{phe. unkowens 


f 


His propofition had 1 oncehalf giué ouer as vnpofsible on my Zewell, which made me greatly to miflik 

; hidacbaaie re(pect hee made mee amendes in perfourming another _ Regiomont. Ee eendaier 
by the fifteen chapter appeareth, I choughtit a leffe fault,yet {till wherefoeuer I went or fate alone,k 
coulde not choofe but be deuiting vpponit : and at laft while I was abroad, in my eueninges walke whiche 
I commonly vfed,1t came into my head on the fodaine,but then was itno neede too bidde me trudge a pacé 
home to my Jewel to fee it in experience. All the skill thereof is too make the right angle too lye among thé 


crofsinges of the mer: 
right angled doth,fot 
well his fide, whichlyet 


poled the right angled 


theaz.imuthes of my Jewell, and the other vz. 
counted trom the /s 


{quare,w 
poles,which po 
I fay that the po 
allline;-and notels where, 
theoreme,that the fee or poles of th 
ele of the Lmbe,lyet 
muche euery other meridian lyeth within th 
doth one of his poles lye diftaunte 
ample,the pole of 
line from the center towar 
ter doth alfo appeare,yet thus much more plainely chofe 
outany meridian whole pole you require, then reckon 
from him onthe Equinoétiall line towardes the center, 
and beyondetill you come to go.degrees,and there thall 
bee his pole: as for example,if from the fife meridian on 
the South part next the Lims,you count on the Equino= 
&iall Northwardes 90.degrees,the fame fhal end at 5 de. 
beyond $ center,this matter now I hope is plain enoug 
for you to gather thatin the very like maner the poles o 
all the azimuthes are to bee founde in the Fisiter, and not 
els where,whereforeto goe forwards with our triangle 
you shall by the rules heere laft mentioned, reckon on the 
Finiterfrom the 69. Aimuth, whiche as before was ap- 
pointed too containe the angle C,tyl yOu COMEtOO 90.» 
degrees,and there fhall bee his pole: wherfore if youturn 
about the reete tyllthe fame 90. degree of the Finstor doe 
touche the 5$.meridian appointed before to contain the. 
angle B,then wherefoeuer you shall finde the fame 69e 
azimuth,and §5.meridian to croffe, there muft needes be 
foureright angles by thethisdetheoreme, and therefore 
ni 


the fifth ‘meridian, next the Jimbe onthe South 


idianes and asimuthes within the limbe in maner as the one angle of i é 
hat when the conftitution of che triangle is fFounde on the le vat at ea 
hon the Limbe wetweene the Zenith, and the pole may be the 
fide fubtending the right angle giuen : which you fhall thus do. . Let there bepro- 
(phearicall triangle A B C,whofe three angles are giuen v{. 
C.69.degrees, B 55 -and A 90.1 reckon one of the angles not right, vz. 69.among 
55. among the meridianes alwayes 
be:this done,allthe mifterie of this matter is,how in turning a- 
boait the Reeteto know when this 69.azimuth, and §§ .meridian doe croffé another ‘ 
hich can neuer be by the 3, def & 3.theoreme except they cut one anothers 
les. may eafily know where to finde by the 12. theoreme.By which 
les of euerie meridian of my Jewéll are to be found in the Equinodti- 
For asit is apparaunt by thethird def. and the third 
e vetermoft meridian, beeing the innermoft cir= - 
in the Equinodtiallline,inithe center of the Zewel:So looke how 
e imbeonithe onehand, even as much 
from she center onthe otherhande. As for ex- 
art, isthe 5.degree of the Equinodi 
des the North parte,and fo ofall the reit,as in my feud book and fount sa 
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ao doubt but at the fame erofsing is made vp your triangle defired in his right conftitution after the won « 
ted maner,as in very deede it is: for from this crofsingto the Zenith point of the Reete,you shallfind onthe 


69.aximuth 5 1¢.deg.forthe fide A C, and thence to thepoleonthe 55. meridian'633.deg.the fide A B, 


& on the lnm between the pole and the Zenith 747 degrees, thefide B C, fubtending the right angle A. 
And now that you haue all, doe, if you lift to followe the 69.a:_imuth ynto the Equinogtiall line, hee wyll 
there cuttethe 5 5 .deg.counted from the center being in truth the pole of the faide 5 5 .meridian by the for~ 
faid computation ,which is a great confirmation of this matter,els coulde not there haue been aright angle 
at the faid crofsing by the third theoreme,if each did notcut others poles. ‘Thus hatte youa moft pleafaune 
and profitable handling of the chapter, yeelding great light to many queftions about the fame fphear,which 
I thought good, the better to manifeft by this figure. 
BCH, the limbe of your Jewell, K the center. 

B, the North pole of the Jewel; N Othe Equino@iall line. 

C, the Zenith of the reete placed, M L, the Fisiter. 

CD; the 69.a;imuth. , 

- E, the pole of the 69.asmuth, K E, being 69.degrees,orD E, 90. 
B F, the 5 5 .meridian, G, his pole, G K,becing 5 5. degrees equall to FO, or F G, being 9@ 
P, the point ofthe 5 5 .meridian,where E,the pole of the 69.azimuth doth touch in turning the 
recté, 

A, the point of their crofsing making vp the triangle A B C, defired. 

In briefe,ofthe two angles not right,reckon the one amongeft the a@imuthes, the other among the me- 
ridianes both counted fromthe Lsmbe, then turne about the reete vntyll the 90.degree of the Finitor counted 
towardes the center,and beyonde from the fame aZimuth doe touch the fame meridian,and then wherefo= 
euer you finde that azimuth and meridian,to croffé,there is your triangle made yp in the wonted maner. 


Chapter 25. 
Uf by the croffe faffe or jidebtefemand iis fall take the true diftance of any planet, com 
| met, or flarre unknowen from twooknowen ftarres, bow by belpe of this may woorke 
of {phericall triangles,toget the longitude aud latitude inthe zodsacke of the 
fame planet, comet, or flarre, and alfo bis declination andright af- 
cenfiou: and what youbhad need to do in al [phearical 
queftions. 


J Haue hytherto for the pleafure d& delight of the learner,fet downe diuers Aftronomicall queftions, and 
conclufions to be refolued by thele triangles in fundrie chapters before:leaft otherwile, if I should haue gi- 
uen the bart preceptes,as Regiomontanus and others haue done,this work beyng of all the reft moft pro~ 

firble might happily haué been negleGted,& thoughron the firft bluth of fmall account -knowing that no- 

thing draweth on mens minds more to any ftudie thé that they may at the firft entrance perceive their rules 

to ferue to good purpofe, And as I haue hitherto touched a fewe Height queftions:fo might Ihawe witten a 

numpber,and therewith filled great volumes, the matter beeingin manner endles , were it not that I both 

haftthe end of my trauaile too too long alreadie looked for of diuers of my familiars, and prefumethat by 
thofe,any man may performe all other that be of no greater waight,But now there are in like mater an ine 
finite number of intricate queftions more harder far then any yet propounded,which by Regiomont.Co= 
pernicus,and others doctrine, grow to great toile with their Synes,calculationsy& proportions, wherin firft 
they hunt about for one Syne,which they call inuentum primum, then for another, which they call inuentum feo 
cundum,& cOmonly inuenture tertinm,& perhaps guartum,& (o foorth After all thefe are found,then they multi= 
plie dc deuide them, compare their proportions: dasyhen al is done, that they haue founde the Syne fought 
for: they yet.are fainé to goe to theit tables for the arch correfpondent. ‘Thofe inuenra are notouer éafilye 
done by my Jewel:but yet an hundred fold @afierthen asthey performe them : notwithftanding you mufte 
haueall your wits about you,& afteria fort [eek a primum, fecundum, & tertinm inuentum,as they do, though with 
no trouble atall : when you haWe once the conceiteé of itin your head. — For in all thefe queftions, it is 
more hard to conceiue howgthey fhould be refolued then to refolue them. V Vherefore the beit way isfor a= 
ny man that hath not wellifetled the circumftance of the {pheare in his head: firft by the helpe of hisrule & 
compaffe,or els grofly by ame to drawe an Idea,or fhape of fuch circles as hee shall haueto deale withallin 

his purpofe,as alfo before insmy other flight queftionsI haue done: which done, hee fhal by infpeiontherof 
very readily {pie out whith angles or fides be knowen,& thereby get p reft,or els fee howto adde,inuent, or 

eaft out other circles,arches,& triangles,which may help him to his intention,euen as the lande meater doth 

commonly refulue a ctagged deformed ground into fundry (quares & triangles,roo compaffe the contentes 

thereof,which to do,I hope by this one example following you will be fufficiently inftruéted forall. 

The 14.day of October 15 82.about 6. a clockin the morning,& 3o.min. pait,{eeing the morning cleer 
& 35,8 the Moone all 3 ,aboue ourhorrizon,according to my accuftomed maner,I could not choole but 
hauea caft at them for my recreation, wherefore with a large croffe ftaffe that I had made after my fashion 
asin my Nextedition I will thew, I rookethe diftance between Mars & the great Starin theright fhouldes 
of Orion, défoundit 31.deg.3 72 min. Likewilethe lame inftantI took the diftance between 6 § Nor- 
thermoft of the 2.ftars of IL, called Apollo, é& foiid that 10,de.25.mi.¢ being orient.of thé both.Hereof I 
thé madea notein my book where at this time I meanit fhal ferue for an Seols to this chap.and by this di- 
ftance of ¢,taken from thofe two knowen {tarres, I willshewe you by {phearicall triangles to getin what 
longitade, latitude,declination,and right a(céf. hee then was,by 2 knowen ftarre,t meane aftar whofe lon. 
Situde and latitude is knowen eyther by tables or your Aftrolabe, But nowy the better to conceaue howeto 
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bring this matter to paffe, my belt way is firft tomake a flight pattern of the thing I pretende in this maner: 
I make a circle ataduenture,yz.A B,C D,whofediametre A B,fhall reprefent the Ecliptike, the point C, 
beemg his North polé,and D the South : this done,! goc to Stadius Tables, and theréI findethe longitude 
of the faid ftar of Orion,2 3-deg.o.min.in J7,his latitude, 1 7.deg.o.min.South of the Ecliptick,and the lon- 
gitude of Apollo 14.deg. 20,min.in 95 his latitude 9.degrees 4.0.min, Northwards: this knowen,I appoint 
the arche C A D,to bee the circle of Orions longitude : thar is to fay,the great circle of the {pheare, cutting 
the 23 0.of 17 iluing from the Ecliptickes poles,then taking 23.0 of tr out of 14.20.in o>. there refteth 
21,deg. 20. min. for whiche lame outa portion of the Eclipticke A B,containing by eftimation 212..fach 
partes as A F,containeth 90.vz.A E,and then opening my , 
cOpafle I drawthearch or femicircle CE D, which is the 
circle of Apolloes longitude,vz.ofthe 14, 20 of 95. After 
this from A towardes D,I ame 17. fuche partes as A E; 
containethe 21 +.or A F,90,and there I fet M,ormakea 
ftarre,for there is the place of Apollo,according to his lon= 
gitude and latitude, then inthe arch C E D,fro Etowards 
the North pole D,I fet by ame 9+.0f fuch like partes being 
the latitude of Orion, vz. in N : andfoare thefe knowen 
ftarres placed: which done,T open my compafie as neere as 
I can gefleto 3 1,degrees 3 7+.min.of fuch like parts,y.the 
diftancetaken by the crofte ftaffe betweene Orion and as 
and fet the one foote in Orion, vz,. M and withthe other 
make a blindearche cutting the Eclipticke A B, towardes 
the center : that is to fay,with the fequele of the fignes, for 
that ¢ was orientall.Againe I take 1924, lyke partes by 
gefie,alfo in my cOpaffe:thatis to fay ,the diftance taken be- 
twene Apollo & 9',& fetting the one foot in A pollo,vz.N, 
with the other I make alittle blinde arche crofsing the firft towards the center Falfo, becaufe 3d was orien= 
tall of them both,vs.in O,where muft needes haue been the place of 4, if my figure had beene truly made 
which for this purpofe ncedeth not but euen flight for a thew. Then with my compaffe at the width of A F 
at the leaft, [draw the arches M N, MO,and N O, but with no grear curiofitie:laftly I drawe the arche 
C O D, whichis the circle of the longitude of ¢,and then is my platforme laid,whereupon I defcant in this 
manner, 

Firftto begin with C A,the fame is 90.de.and A M,17,the latitude of Orion: therefore CAM is 107, 
alfo C Eis go.degrees by the fecond def.and N E,but 9-degrees 4.0,min,the latitude of Apollo. : therefore 
taking N E,out of C E thererefteth C N,79.deg.20.minutes.Alf the angle M C N,being the difference 
of Orion and Apolloes longitude is knowen to bee 21 -degrees 20.minutes by the 4.def. Therefore nowe 
hauing two fides of the fphearicall triangle M N C,yz,M C,107,andN C,79.22 encluding the knowen 


¢o° 
angle M CN,2122.degrees,you shal eafily by the 1 3. chap. find both the’3 .fide M} tobe 347.deg. and 


alfothe angle C M N to'be 39~.Then haue you the triangle M N O,of all three fides knowen.y MN. 
8 3 3.M N.34 


ZN O,1025.and O M 31.degrees. 3 7z-min, VVherefore by the the 11. chapter you shall eafily finde the 


angleN M Oto be 177.deg.which added to the angleC MN,vz. 3 9¢-maketh 5 7. almoft the quantitie of 
the angle C M O,and yet you will fay,what am I the neere for all this.Soft a while,not too fait for falling: 
nowe are you paft your Inuentum primum er fecundum,which in Synicall workyng, perhaps would haue myred 
youtwilé ere this, & yet you {cant half way ouer. VVel then to the inuentum rertium,you haue a third triangle 
vz.C M O,whofe two fides C M,107.and M O,3 1.deg.3 7;-min, are knowen, containing the knowen 


angle C M O,5 7.degrees:wherefore by the 13.chapter you ‘hall eafily finde the fide C O, 882. degrees, 
which také out of C P,v(.90.leueth O P.1 + -degrees,the latitude of 3. You fhall likewife by the 13.find the 
guantitie of the angle M C ©,26.degrees, which is the difference of longitude of ¢ from the {aid great ftar 
of Orion,and in reckoning forwardes according to the fequele of the fignes: thar is fay, from the 2 3. de.of 
ar being the longitude of Orion 26.degrees forwardes on the Eclipticke,falleth out too bee the 19,degreea 
of S5,the longitude of f defired: and {0 is this bufie matter at the lait brought too good paffeby the fine 
guler vie 8 help of {phearicall triangles, 8 thus thal you be able to performe any other matter of the {phere 
whatfoeuer,for you fhall not lightly finde any queftion fo harde, but if you once drawe your platfourme 
ygu shall deuife how to adde fome arches or angles, yeelding fufticient helpe too accomplith your pretence, 
“atid many times after you are alittle exercifed you fhall fet your platfourme more exprefly by the lineaméts 
of your Jewe/,then with your pen, Pus promptos facit famine ludificanturvirestout tarry,I had almoft forgot the de= 
clination and right afcenfion of for which you had neede make another plattourme, as heere you fee A B 
C D,jis the great circle or colure cutting the ecliptikes poles G H,and the poles of the worlde AB,C D:the 
Equinoctiall K 1,the ecliptick R S,the circle of Mars his latitude,and G O PH,ofhislongitude: G A.isthe 

diftace of theclip.poles fr6 § poles of $ world vz.2 3z-deg.A O Bthecircle of fright a(cenfion:T O of his 


declination. Now haue you the fphearical triangle G A O,whofe fide G A,232,.andG O,79;-are knowen 
containing the angle A G O, being the difference of longitude of from the beginning of 95, vz.19. deg. 
wherefore by the13.you may eafily get the fide A O,and the angle GA O,which had,take A O,outof A x, 
being 90. leaueth OX, the declination of ¢,then take the angle G A O.out of CA D,yz.180.itleaueth 
the angle D A X, the difference of the right afcenfion between 3 and o. in 95 ,fothat the right afcenfion of 
$5, being alwayes go. of Mars,it was more at that time by the arch DX, 
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92 ibe The Mathematical Iewel. — 6. Booke. 
The conclufion of this worke of triangles. 


{ Am not ignorant thatthe Synycal working is moft exaét, & that this maner of working triagles,thoghon + 
a Iewel of two or three foot diametre made of purpofe isto {mal effeét,for the calculations of the motions 
of ftarres, planets,"comets,and fuch like, Phainemena of parallaxe,or any other Aftronomical or cofmogra- 
hicall operations,requiring exactneffe vnto minutes,(econds, &c. Yet by agreat quadrant mixte of the 
ineaments of Gemma Frifius,and I.Roijas aftrolabes, which I haue alreadie contrived with his furniture, 
at turne euen ynto minutes and fecondes, very fen= 


and meane in my next edition to publifh,I will ferue th 
fiblie and in {mall angles almoft vnto tenthes, if neede bee. V Vhiche as Tdoubr not bat ir shall ferue the vn- 


learned practifer as eftectually,as the Synycall woorking doth toothe learned, fol hope by meanes of the - 
eafie perfourmance,it will greatly helpe and encourage many willing and forwarde wits hereafter to pro- 
fecute rare inuentions and conclufions,for diuers Aftronomicall and Cofmogtaphicall matters, who betore 
tyme haue been ftalled and myred with the tedious {cience of Synes,and their appurtenances:beyng indeed 
as I may terme it,another kinde of Geometrie,and a darke andintricate art. In the meanefealon let no man 
reiect this 5 booke,which of it felfe ishighlie to be accounted of:.as wellin that itis a moft needfull intro- 
duGion to that which hereafter I meane to (et foorth. Asalfo for that all the conclufions which { haue writ= 
ten,and hereafter shall write of this my Jewe/,may be wholy perfourmed by it : fo that this firft booke might 
be an abbreuiarie to them allafter they are thorowly learned and graftin minde, 


The fixt book of the Mathe- 


maticall fewel, newly compiled,deuifed,and fet foorth 
by lohn Blagraue of Reading, Gentleman : /hewing the 


Theoricall reafon and grounde of all Dialles and Horizons, and the praéticall 
making of all fortes of horizontal! , murall, declining, reclining, and inclining 
Dials,by the onely belpe of this Mathematical lewell,and that moft plainely rea- 
dilie,and exaétly, as hereafter thall followe:which worke,befides 
theart of Diall making, bringeth a man acquainted with 
the full ynderftan ding of the fpheare,and is the 

doreinto thefame. 


Chapter.1. 


Of certaine prenmbles to bee noted in underftanding this 
worke following. 


Ow profitable,how pieafant,& how neceflary dials are, there isnone fo 
fimple a foule but feeth it,neither any I thinke (o fottith to fay againtt it 
fince no order could be kept in things, if diftin@io of times were not. For 
what is the cOferuation,grace,& vpholding of all'good ordinances, but 
euery thing to be done in his due houres. The trauailer by land is notalir 
tle coforted, whé he may with a {mall toy {ee howthe day gocth away 
before him:and alfo may {ee to what place he may reach before nyght o=- 
uertake him. The Seama without dials,or fuch likeinftruméts to know 
their houres and times, coulde not trauaile at all, Chirfte himfelfe. made 
often mention ofhoures and times. Therefore fince their commodities 
are fo manifeft, no doubt but the inuentours were much to be accounted 
of,and the inucntion highly to bee efteemed. Some will fay.what then 
VVhy fhould wee nowe bee troubled with more bookes thereof, fince fo 
; many are alreadie extant,a man may hauetoo much of his mothers blef= 
fing.But yet fir,if you will follow mee,I may happily leade you a pleafant path, where others are {tumbled - 
with many a ftile,and were it notthat my worke doth for eafe fpeede, and plaineffe excell allthe authours. 
that ever wrote heereof,yet wonlde I not leaue it out, becaufe it wonderfully fetteth foorth the finguler yer=., 
tue and efficacie of my Jewell, whichas Thaue often fayd,é& manifeftly thewed, will needes fupply all vfes 
of Aftronomie, For as hee hath in the laft booke made fmooth all the rockie intricacie of fphearicall trian- 
les :fo heere with no lefle fingularitie he exprefleth the making of thofe Dials, which all other Authours 
atie left lyke a Labyrinth to the learner, as if you reade’ Munifter Ordtius and others,and efpecially Andre- 
as Sconerus,of declining or reclining Dials,you will confefle. VVherefore I doubt no but this woorke of 
myne hall bee both acceptable too the beft, & longed for of the reft,of which I amtoo prepofe thefe pream-' 
bles following. 


3 The whole Globe of the earth in comparifon to the circuit of the {peere wherein the funne is carried 
eae 





« 
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earetha very fimall bigneffe, but a centre pricke to (peake of,and in refpect of the other heigher, asthe 8.9 

and 10.fpeeres, it carieth no acountatall. For which caufe all Dials are made,euen as though we-dweltin the- 
centre of the earth. And betweene a flat heere on the circuit of the earth, anda flat cutting the centre of the 
earth,(o they be parallel, there is no difference in this behalfe. 

2 Allplaine flats whatfoeuer and howfoeuer they decline, recline, orincline, doe reprefent fome one ho~ 
rizon in the world. 

3 Euerie Horizon whatfoeuer, reprefenteth a great circle of the {phere by his definition. 

4 Euerie great circlehath his two poles,euen as thequinodtiall hath by the 2.definition. 

's The poles of any horizon are his zenith,and his Nadir. 

6 But ro auoyd confution of vnderftanding henceforth inthis worke of Dyals, when I thall{peake of the 
pole or poles; I will meane onely the pole or poles of the world, 

And when I fpeake of the Zenith or Nadir, I will meane it fimplie for the Horizon of the place wher- 
ofI fpeake,asthe common order of {peech is. 4 

8 And for that the poles of any Horizon reprefented by any wall,bancke or fatte whatfoeuer,are in truth 
the Zenith and Nadir of the fame horifon, therefore I will call the vppermoft the pole Zenith, and the vn= 
dermoft the pole Nadir of any fuch hori{on,wall, bancke or flatte, 

Euery Flac whar(oeuer imnagined hath two faces, as I may call them, on ech fide one,as in a Counter, 
(which though it be a folide and {orie fimile) the one face is crofie, the other pile. 

10 Ineuery great circle there is a flat to be imagined of two faces , or two flats I might fay, re(pecting fe- 
uerall parts of the heauens: as for example, If you imagine a flat in thequine@iiall circle, the fame thall have 
two faces, the one refpecting the North Pole,the other the South Pole. 

41 You hall finde no great circle of the Sphere howfoeuer imagined, but that looke how much the north 

ole is eleuated aboue his one flat, fo muchis the fouth pole eleuated aboue his other flat,or rather deprefled, 
10 (peake it more aptly to my purpofe,and fo contrariwife, which on your Jewel you may moft evidently fee. 
For placing the Fénitor to our latitude vz. 5 ries degrees fixed vndetthe north pole, you shall ftreight fee the 
fouth pole depreffed 513 deg: vnder the Fizror, which is the eleuation of the fouth pole to thofe people which 
be Antypodesto vs, at [o forth in any other latitude. 

12 Sythens every fat whatfocuer reprefenteth {ome one horifon inthe worlde, and euerie horizon fome 
one great circle ofthe {phere, as is before faide : therefore euerie flat not being a right horizon, liethin fome 
one great circle, aboue which one of the poles is eleuated , hauing alfo another Antypodall flatte imagined 
on the backfide , vnto which the other poleistas much depreffed, or to {peake it Antypodally I may fay ele- 
nated: for you muft notethat euery right horizon hath neither pole eleuated as thalbe fhewed. 

+ Ineueric latitude you shall finde both the poles to be eleuated aboue the flats of the Vertical circle,or 
Eaft Azimuth (which reprefenteth alwayes the North and South wals ) as muchas the latitude lacketh of 


go. As for example , fet the Fistor to our latitude videlicet 5 re you shall fee that the zenith line which 


alwayes reprefenteth the faid verticall circle hath the North pole eleuated 3 8= deg.aboue his one flatte,and 
the fouth pole as much aboue his other flat. 

14, Note that when you finde this word (Latitude) fimpliein this 6. Booke , Imeane the Latitude of the 
place where you remaine,and that to all other walles and Alats,I will vfethis word Eleuation,or poles Eleua- 
tion for diftinétions fake. 

1« Alfo [wil vie this word Horizon fimplie but to the place of your biding,the reft I wil cal wals or flats 
when as I meane the Horifons or great circles reprefented by thcm. 


Chapter 2, 
Of the diffinétion on Dsals snto two kends, Inftrumentall and Sphericall. 


He thapes,formes, fathions , and deuifes for Dials are very many in generall: yet in particular they are 

but of two forts, for either they are madeto defcrie'the houre by the altitude of thefunne, of which 

fort are Quadrants, Rings, Circles, Shippes, Cilinders, and fuchlike: and therefore rather to be called 

$nftrumentsthen Dials: Or elfe they are to shew the houre by the fhade of a cocke,ftile, or Gnomon without 

refpect of funnes altitude , of which fort are your common Horizontall and Murall Dials of all forts : your 
ortable Dials with needles: your Equinoétiall, your conuex,concaue, and fuch like. 

Of the firft fort the deuifes are fo manifolde, which euerie learned Aftronomer may and hath deuifed ro 
his fancie, that a great volume would not contanethem, VVherefore fince they be troblefome and bufieto 
make, and being made feldome ferue but to one latitude,and withall cannot be vfed but of the learned fort 3 
I-do not meane to entreate any whit of them , but will fet over thofe that are defirous of fuch fancies ynto 
Munfter,8& Orontius de horolegiist to Apian,who hath made a bufie Horofcope:to Sconer,not inferiourto any 
of them: to Stophler, and fuch ancient writers, where they shall fee deuife ynough towerie them: And the 
ratherI omitte thefe inftrumentall Dials, becaufe all their vfes are farre more reddily performed by myrlenels 
Yet knownethat the vnderftanding of my Jewel, thall caufe any man almoft at the firft infpeGtion to make 

em: for the oncly and chiefeft matter in their fabrication sependee on the knowing of the Sunnes 
true altitude for euery houre throughthe yeare : which by my 3.Booke 3 1,Chap, is had for the looking on. 
And fo I leaue all Dials of that fort, tothem that like better of them then ever! did. For I never loved to ca= 
rie a Diallabout me, whereon I muft bee driuen to hunt after the houre when I had neede of him : which 
minde of mine,was the onely caufe that made meto deuife the furniture of the Jewel as you fee: Fortharas 
Lhaue often {aid by Gemma Frifius, Regula, Curfor, and Brachiolum, I could get nothing without hunting 
after it, and {omtimes the Curfor led me fuch acourfe that I hauebeene faine to giue ouer the chafe,or not 
fully purfued it tothe very point. Thus much of inftrumentall Dials. The fecond fort which are more aptlie 


called Dials, I meane at large to profecute in this volume, becaule they depende altogither Ex pretraffione Spe- 
r1¢4,8S 


any of th 
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vieas a8in the next Chapter appeareth, and make not alittle en liuely ynderftanding and wonderfal vfe 
of my Jews!, Inlatin they are called Solaria or Infirumenta Scioserica, alfo Horologia of the grceke word, 


Chapter 3, 


Ofthe definstion and derination of Dyals and the grounde 
of them all. 


A Dyall in verie trueth, might be called a plaine {phere 3 butonely thatie wanteth parallels: for the lines 
drawne thereon to diftinguith the houres , are the verie meridians or hourelines of the {phere profpe- 
ctiuely proie&ted on a plaine Superficies, by the Sunnes acceffe ynto them : as here following I wilas much ° 

&sI can, make manifeft , bicaufe the moft part will hardly beleeue it. But firft to define an oblique Dyall 

which chiefely commeth in queftion more artifically: An oblique Dyallis moft commonly arounde Superfictes 

or flatte,lying equiballance to fome one horizon, concentricke to his circumference, from whofe centre, iffue 
out certaine flteighr lines, vnto the interfections of euerie 15. meridian or hourcline of the {phere with the 

Horizon: cutting alfo the circuite ofthe fame Dyall flatte, into like and proportionable parts ynto the faide 

interfeGions ofthe Hori(on.for the plainer demonftration of this definition,take my Jewelin your hand and 

fet the Fixitor to thequinodtiall , which reprefenreth.an Horizon where one of the poles is Zenith; nowif in 
this horizon you imagine arounde plate to make a Dyall on; the fame muft needs be equiballance, and con= 
centricke, both to thequinodtiall and Finitor, becaufe they are in this conftitution of the tphere all one circle: 
and for as muchas the parallels grow lefle and leffe, euen vato nothing atthe pole, and that the pole is here 
the zenith, therefore it muft needes bethat fome one of thefe parallels isequalland equidiftant, to this round 
piste for your Dyall, {0 that a perpendiculer line let downe from the x enith orpole, fhallcut the centres 

oth of the Horizon, parallel, and plate. Then who knoweth not that thequinodtiall , and likewife all the 

parallels are deuided into 360, equall parts by the meridians of the {phere, of which 360. the 24.Partis 15. 

thercforeeuery 1 §. meridian are commonly called hourelines. Thefe hourelines(or rather {phericaily called 

houre circles) doenowe denide the Finirer in this conftitution into 24. equall and even parts : wherefore if 
you imagine 24. lines iffuing from the centre of the Finitor, (whichis alfo the centre of the Dyall plate , and 
reprefented here by the centre of the Jewe/) vnto the 24.interfections of the faid houre circles with the Fisizers 

they shall deuide the Dyall plateinto 24.equall parts, becaufe the interfetions in'this horizon are equall, e- 

uen asthe parallel thar ftandethdireétly ouer the plateis deuided : fothat by this definition you may con= 

clude that a Dyall, made to that Horizon, where the pole is zenith, is onely a circle denided into 24.. equall 
parts whichis called an equinoétiall Dyall. : 

Asthis demonftration is moft manifeft in the equino@iall Horizon, where the faide 15 -meridians cut the 
Horifon inte 24.equall parts: fo fallethit out plaine ynough in any other hori(en, where one of the poles 
is eleuated aboue the fame otherwile how/foeuer. For euery fuch Horifon, is alfo deuided by thofe (elfefame 
24. meridians, into 24. partes, but vnequall: and by how much leffe the pole is elenated, the more vnequall 
they/are. For demonftration whereof, fet the Finitor of the Jewel, vnto our latitude here at Reading, vs, 5 1% 

deg. vnder the pole, Now to fee the proportion of the fpaces for rhe en of ie to pe a ala 
: zon, marke how the 1 5.prickt meridians or 
whe Tees ey Oecd? s fe houre circles of the ounce cut the Fistor, 
the meridian. uated 5 15 deg. for if youtell the degrees on the Finiter,be- 
tweene ech cutting you shall haue thereon 
the degrees feruing tothe feuerall diftances 
of the hourelines of your Dyall,{o that ifas, 
before,you fituatein this horizon,a rounde 
plate for your Dyal],the fame fhall becon= 
centricke thereto , and equall to one of the 
Almicantares,which grow leffe and lefle to 
nothing at the zenith, euen as the »arallels 
do at the pole,whereforeif from the centre 
of your plate you imagine 24, lines iffuing 
ynto the interfections at the worlds end, as 
they fay, of the 24. houre circles with the 
Finitor they shal cut the round plate into 24. 
like ynequall parts ynto thofe,made on the 
horizon or Finser in all refpects propertio- 
nably an Symitrially agreeing, {o that whi- 
ther your Dyall plate be great or little, his 
diuifions are proportionable, 
eee For better explanation heereof ynto the 
a's telat Pe ou2 J0°6 ur ares young inci admit that you had 24, 

Por a a aaa da SI 8 8 wyers,of equal length,made iuft femicircle= 
wife, and all ofthemioyned attwo points or poles : thefe 24. wyers being fet ech of like diftance from 0 
ther, would make 12. whole circles ; whereof you might appoint any one of them for the meridian circle, 
then if you did prepare a round plate,or thinne boorde, witha holein the centre, of equall circnit to one of 

thefe 12.wyer circles , and did put bim within thefe wyers, like a bird ina kage, but fo that the one pole 
where thefe wyers meete, might be inft 5 1 ¥ deg. reckoned on the meridian wyer aboue this plate , and the 
other pole as much vnder:and laftly thrufta ftreight wyer through both thefame poles, & the centre of the 


plate, 


The thade of the axtree the 
Sun being in the meridian. 
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¢ 95 
plate, as inthis figure appeareth ;-you haue a plaine. ocular demonfiration of the grounde erator of al! 
Dyals, for ifnow you taften athreede at the centre of the plate, ‘to the axtree line: or elfea ruler,and lay the 
fame from placeto place, where the 24. wyersdo touch the round plate, you mgy thereby drawe the houre 
lines fer your Dyall,as many as Shall ferue your turne, as 1 haue done in this figure, which hath but-12.bouré 
circles,or wyers here reprelented,becaufe the whole 24.could not welbedrawne,butthe other 1 2 y dint 
imagine tolie fo oppofite and dire&tly one toanother, that every one hideth his match. Now if youplace 
this plate within the wyers , neere or farther off fromthe pole, according to the latitude of any countrie 
whatfoeuer: youmay thereby make a Dyall thereunto. So thata man might make a pretie infttument Of 246 
wyers,to make all'manner of Dyals by ; if there were no other shift » butyou fall 


’ i aue my Jewel about you 
when the wyers willbe to feeke, neither can the wyers be exactly bent true compaile nor being bent, Keepé 
their iuft places long. ine 


Chapter 4. . , 
What the cocke or Gnomon of enery D yall is,and by what reafon they 
ine the true fhade tothe Dyall. 


Irft you fhall ynderftande that the tocke, Stile, or Gncmon of enery Dyall, I meane the line thereof. char. 


yeldeth the thadeto know the houres by, lyeth direétly in the axtreeline of the world oratthe leaft,pa-, 
rallelynto him, which worketh the fame effect. r patie 


Secondly shewed in the laft Chapt. that the {phere is fet about with 360. houre circles 
poles : which maketh 2 4.times 15. whereby the {pace of time, whereinthe@ commeth ynto every of thefe 
15 .by the motion ofthe Primum mobile, or firft mouer about the axtree of the worlde, maketh onchoure: So 
that an honre is the 24. part of this revolution once about. Thefe 2.4. houre circles of the {phere are repre= 


» meeting.at the 


fented in the laf: Chapter, by 24.wyers, of which, eueryone is fo diretly oppofite to his match againft him, 
,or rather femicircles, (as they are 

nhalfe at the poles ; wherefore of 
ion , and firft Theoreme of the fifte 
but may concejue without the 22, Theoreme 
§ towards a mans eye, 
By this onely profpe= 


that they both make one whole circle.Infomuch that of the 2.4.hourecircles 
im decde)there are made 12.whole circles,meeting and crofsing ech other i 
necefsitie the axtree muft necdes be dyametreto them all by the firft definit 
Booke. This. knowne, I thinke there is no man fo ignorant , 
of Euclidcs profpectiwe: that if a circle with his diametre or axtree,be turned edgelon 
thag then it appeareth to fight no circle, but a ftreightline like ynto A B in this igure, 
&iue reafon it commeth to pafle, thattheax-. ~ 
tree Jine giueth fhade yntothe Dyal.For when 
the Sunneis in any houre circle, the fhadowe 
of the axtrecline is extended thereby dire@lie 
on the/houre circle oppofite to thefame, and 
by thatmeanes theweth the houre. As for ex- 
ample , if you place the inftrument of wyers 
mentioned in the laft Chapt.fothat the round 
late encluded within them, may ftande equi- 
pouapes to thehorifon, & the meridian wicr, 
directly North and South, the pole aboue the 
plase Northwards, in order {phericallys: you 
fhall then fee that the Sunne being in the me= 
ridian circle Southwards, fhall caft the thadow < 
of the axtree line directly on the fame meridian Northwards, which is the reafonin al] horizon Dyals thae 
hauetrianguler cockes, they gine no.fhade at 12.0fthe clocke, Likewife the funne being in the 9. of clocke 
houreline, cafteththe shade of the axtree line directly on his oppofite, being the 3. of clockecircle: in fo much 
thatin yourinftrument of wyers, you shall perceiue that at euerie compleate houre, the fame houre wyer 
with his oppofite, and the axtree, will all three giue butone freight line for thade, which hall. be dire@ly on 
the hour line,drawne one the roundc plate for the fame houre, Infomuch, that by one Dyall exa@ly made, 
averie sude and ynskilfull man may make any like Dyall, ifthe cocke were fet yp to his hande, for at euerie 
houre his fhade will moft truely expreffe the houreline, and fo fora shift he might make a Dyallina day: if 
the Sunne chauncenot into a cloude : then he muft tarie the Lordsleifure. This matter is exprefed in the fi- 
gure of the laft Chapter, p 





Chapter s, 
Ofthe denifion of Horizons, and efpecially into three fortes. 


Lrhough that euerie leaft declining of anie wall, flatte, bancke, or buttreffe 31s particulerly a diuerfe 
A horizon, by the firft preamble: and hath a fundrie elevation of one of, thepoles, or none at all, fothae 

in this fenfe the horizons be infinite: yet by two other meanes they are brought to a farre leffe numbere 
whereof the greateftis 90. andthe lefler but two. Foras inall Aftronomicall workings go. horizons ferue 
through the world, euen as I fhewed in tke 2.Booke and 21 +Chapter,the reafonis,asI there faid,becaufe he 
that couldc go continually vypon one of th} poles, fhall finde that when the pole is once 90. deg. elevated, 
hee thenis atthe heigheft, euen in che Zenith; then let him goon ftreight he thal] fee him finck againe on the 
other fideof him, So alfoin another fenfe, they make but two differences yidel. Horiz_enrefus, and horigon 
ebliquus,yetfome make three , which I for diftin@ion of my Dyalsthinke beft of, yx. Horis_on refus or Polaa 
v8, AequineHiali, and obliguus. Horifon refusor Polaru a right or polare Horizon » they will tobe where the 
AequinoGiall is <enith, and the poles Ieuell with the. Horizon, neither of them appearing aboue: 


and 
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os 
and foras much a9 all che meridians meete at the poles, therefore eticrie right Horizon mut néedes be, and 
lie in one of the meridians, for that there are no circles ofthe Speere , whith haue their pole Cenith, and Na- 
dir inthequinoGial, but onely the meridians as I partly thewed in my 24.Chapter of triang. Whereforeto 
concluge,ewery Eaft or VVeft wall, are right horix_ons becaule they lie dire@tly with the meridian,and fo are 


any Sifter reclining or inclining wals or flats, cutting either poles, thatis to fay aboue which neither pole is 


elevated, 


Horix_on Equinoftials the Equinedtiall horigon,is where the pole is in the x_enith, and chequinoctiall become 


allione with the horizon, fome write he is Hori(on obligiifirmus, becaule the fignes and the ftarres in this hori= 


zon do go all a flope asthough they went round about the fide of an hill. Butif my opinion might ferue for’ 
authoritie, I would call this Horizon Polarts, for that the poleis xenith, and the other Fquinodialit, for. 
that thaquinodtiall is there <enith : my reafon is becaufe the denomination of any thing ought to proceede’ 


from the worthicft part of ir, which mutt needes be the highermoft , forthe itarres and planets haue moft 
power and force when they are in the heigheft part of the heatien, alfothe Zones, Clymats, and Parallels 
take their names of thofé parts of the Sphere, which are inthe Zenith, forit wereabfurde tofay thar a man 
were inthe hot cone, when thequinodtiall is the Horizon, where he thould finde himfelfe in the coldeft. 

Notwiclanding I will yeelde in this behalfe to the authoritie of all the learned men that haue written,ra= 
therthen prefume to offer to ftande in armes againft them , knowing my validitie too weake to encounter 
them : yer hereafter in this worke, I muft craue leaue of them to terme everie wall and flatte » by the place 
where his pole zenith lieth as a fouth’ wall, to be a flatte,whofe pole zenith lieth in the fouth point of theho= 
rizon,and {fo of the reft. Bs 

Horizon Obliques, an oblique Hériz_on is where one of the poles is elewated’ how much or little foeuer,till it 
come to 9o.decrees. iy 


‘Chapter 6. 
Of the dinifon of all Dials into three forts, andwhse they make foew of greater 


diner fitte then thereiss 


N the laft Chapt. I'diftinguifhed all horizonsinto three forts , and that for two caufes ;the one, for that’ 
- the formes of making all manner of Dials is buc of three forts , as thalbe shewed inthe next three Chapr.’ 


therefore marke them well, make thofe'and makejall the other: for that the dials to euery of thofe Hori~ 


zons require their cocke or “aes of a feuerall forme. For the dyals of allfats lying inany right horizon, * 


haue their hourelines parallel oneto another, and their coche a long {quare , although fome vfe a ftile or 
wyer, whichis not fo good nor {o agreeableto the nature of the diall : becaufe the ftile muft be ofa iuitde= 
terminatelength : and then can y elde shade tethe Dyall but from the very toppe : whereas the long fquare 
cocke yeldeth along line for had ¢, and the fame alway parallel to the hourelines, and like ynto them. The 
Dyals of all dats lying in thequin. are but a circle denided into 2 4. equall parts,the hourelines meeting atthe 


- gentre, whole cocke or Gnemen, moft commonly isa ftile or pin erected : neither is it materiall how long or 


dthort hee bee. The Dyalsto.all flattes lying in any oblique or byas horizon, area circle deuided into 24. 


“vnequall parts, the hourelines concurring at the centre, whofecocke or Guemon muft needes be a nian ot his 


fide yelding the thadeto the Dyaill, eleuated in height according to the poles elcuation : though fome barbo= 
roufly, as I may termeit, vfe a wyer benta flope co the poles height, which every bird almoft with fitting on 
it, may way-frovn his pitch, and then all is marde till fome {kilfull man come to mendeit, becaufe eucry man 


knoweth not what the height of the pole meaneth, For I remember well I asked a cunning gardiner once, | 
that had fer, vp a-poft aflope in.a curious Garden in the middeft ofa circle, whathe would make: a Dyall(faid 


he) why? faidI, how heigh is the pole here, {aide he fixe Foote heigh, pointing to the poft that himfelfe had 
fet yp: whereat I laughed hartely feeing {o cunning a peice of worke towards:but now againe to my matter. 
As there are bur three diuerfiries of Dyals and horizons, fo are they eafily to be made in euery country, wher= 


voto they ferue without any difficultie, if a mam were in euery {uch place feuerally, by occafion of trauaileor ’ 


otherwife.But yet to make the Dyals,whichof right oughtto feruein other countries,to thew the houres and 
ferue your turne in your owne countrie, maketh.a great shew of skill, and of diwerfe forts of Dyals, tothofe 
that vnderftand not the caufes ofthem. For thi: murall declining, reclining, inclyning orientall and occiden’ 
tall Dyals and all others, the plaine horifontall excepted, are dyals which of right belong to other countries, 


aod horizons, and are but wrefted as it were to ferue altogether to one place: neither isthere any of them’ 
-butis one of thethree fortes before mentioned. There is none of them but of right ferueth toa countrie, dif= 


fering from yours, either in longitude,or latitucie, or both: but efpecially the differenceof longitude maketh 
this great diuerfitie and difficultie , for that onely driueth ys to alter the true courfe ofthe hourelines’, and 
their numbers to make them férue in our countrie. As for example,in an Eaft Dyall, in the place wherethe 
cocke ftandeth he fheweth no thade, and then is: it 6.0f the clockein our countrie.but to that countric whofe 
difference of longitude is 90.deg,Eaftwards., or more plainely whofe pole 2 enith is in theaft. point of out 
horizon, it is then 1 2. of che clocke,and fo wou Id ic giue alfo in our countrie, if you laide the fame Dyallfo 
that his polefenith may bein our meridian, his f'at cutting thepoles, 

Likewi(ein-the declining Dyals here in our co untrie,the perpendiculer is alwayes 1 2.0fthe clocke: but in 
she horizon or countrie whereto the Dyall should ferue, the 12.0f clockeis iuft where the cocke ftandeth, fo 
that itis a general ruleif you {ee any Dyal,his coc ke yeelding no fhade at 1 2.0f clocke:that the fameis made 
to the longitude of the fame place: wherefore to conclude my purpofe,there are but three diuerfities of Dy- 
als, onely the fituation and change of the place. maketh thealseration, ; 
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Chapter 7. 
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How to make the firft kinde of dial ro the Equinottialhorsxon that is, where 


one of the poles is zenith. 


He matter ia short and already fufficiently to be had by the 3.chap.deuidea circle into 24, equail parts 
fro thecentre,drawing the houre lines vnto them,then fet to the figures fro 1.to 12, & thence from 1. 
to 12.again,to make vp 24. it is no matter where you begin to number,fo you make an end wel: if you 
would needs make this dial by the /ewelin the 3.chap.you haue inftrudtions {ufficient, the cocke is bur a ftile 
or wyre erected as plum as may befrom the flat,(o thatthe top be no neererto the one part of the circle then 
the other. This diall though he be fleight can leaft be fpared,as the fhipmen tan witnefle,which with a qua 
drantannexed behinde him,ferueth in euerye latitude where the ship goeth,athing mofte common, orcls I 
would {pend fomeriine about it,if you know it not,look Orenssus 8 Munjisr de herolegiss,or in Englih the Art of 


Nauigation and the regiment of the Sca. 


Chapter 8, - 


How to make the fecond kende of dial toa right horizon,that is where the Equi- 
nottsallcurteth the zenith, together with the ground and reafon of 
_ al dsals to any right horizon. 


s ialde in the 3 and 4.chap-the reafon of making all dialles to any horizon,whereany one of the poles is 
eleuated to cameot the interfection of the houre lines,with the horiz6.And by example of wyres the fame 
conclufion,& withal how that the axtree did after a fort delineate ont the lines of all dialles,by his shade. 
But now ina right horizon where neither of the poles are eleuated,becaufe the Zenith is in the Equinoct.one 
of the meridians muft needs.be the horifon:& of thereft ofthe meridians,the one halfe be alwayes wholly a- 
boue the horigon, & the other halt ynder,they al cutting the horizo together at 2.points, which are the poles: 
which is the caufe that they diftinguith notthe houre lines of the diall by their interfection of the horizon,as 
in the Equinogtial and obliqne horizon,but yet by helpe of the axetree, they wil do it here as wel asin them, 
and thatin this manner. Take your 24.wyres {pherically conioyned, as in the 3.chap, and erect the meridi~ 
an wyre perpendiculer on fome plaine flat,fo that the axetree wyre may be parallel to the flat as in this figure 
you fee. Now if you were vnder the Equinoétiall,orif you erect one part of this flat,{o thar. the poles & axe- 
tree of the wyres thus placed,may lye leuel with the poles of the world:that is to faye, in your meridian ac~ 


cording to Sohinsa elevation, you fhould then fee the Sunne at 
his rifing,to caft the thade of the 6.a clocke wyre, and the axtree 
wyre dire@ly’on the other 6. aclocke wyre:that is to fay, paral= 
lel to the flatre: fo that the dialles vnder the Equinodtiall haue 
no houreline for 6.2 clocke.But after thatthe Sun. rifing to 7. 
a clocke,doth caft the 7a clocke wyre,the axetree wyre and the 
other againft him,al three in one fhade,making one freight line 
equal tothe axetree wyre,&¢ may ferne for the 7.4 clock honre 
line,if he be not before drawne. Likewife at 8.a clocke, the 8.4 
clocke houre wyre,the axetree and the other againft him, yeelde 


althree but one‘ftreight line for fhade:which fheweth 8.a clock, Sus. 


and fat 9.10.1 1.and then at 1 2,the Sun is dire@tly overhead: 
which would caufe the Gnomon or axetree if hee werea longe 
fquare,to yeeld no fhade:then theSwn by his comming down 
{cribeth the after noon houres,as by this figure I hope you plain- 
ly conceiue. 


: sh 
This wel vnderftood,you may make the dial eafily thus: Take 


along fquare {tone or flat “: and croffe him in the middeft both 
wayes with twolines {quare ech to other;let the longerline bee 
Eait and VVeft,videl.A B: the other North and South,y;?.C D. 
Then erecteyour. tewelf perpendiculer’ on this Eaftline A B. 
and direétly with ic : but fo charthe plum line of the Jewel! maye 
ftand perpendiculer thereon, ifi the crofsing of thefe twa lynes: 
and there deuife by fome meanes to fixehim : that line of your 
Tewel fo fyxed, (et your rule with fightes to the line of Leucl,which 
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is then parallel to she ftone or flat,and reprefenteth 6.a clocke in any countrey where the Equinodtialis Ze- 
nith,then lift vp the end of the ruler,vnto the next 15 .deg.of the Limbe,and looking through the fights,mark 
with a pen(asyou may eafily doc)where your eye beame doth point onthe faid Eaftline,there drawa lyne 
fquare ouer the ftone forthe 7.aclock houre line,that done, lift vp the ruler other 15 deg. and there marke 
with a pen where your eye pearcing the fightes,doeth pointe on the faydelyne, drawing therealfo another 
croffeline,for the 8a clocke houreline,and fo doe with euery 15 degree of She dsiend of your Iewel;in the vp- 
permoft halfe,vntill you haue done,as in thigEigure you may beholde. Alfo you may ifyou lift lay the Jewell 
flat vponrhe ftone,fo that hisplumbe line lye direct with the croffe line C D,and his Limbe touching the Eaft 
line A B and then fyxing a threed in the centre of your /ewe/, Jeading about the fame.from 15. degr.to 15. 
deg. of the Limbe with your Kande',and areucry place wherethis threed doth cut the Eaft line, there drawe 


lines croile the ftone ech parallel to other,and {quare to the Eaft linezthen {et numbers thereto as in this Fi- 


gure 
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“the cocke of adiall roan oblique Horizon, 


_ one effect, fince as I (aid:the {paces ofeue ware i ine li : 
equally oneth fide of theaogueling, 7 2" S*¢dikeand containe like nuraber of degrees,being taken 
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gure you may fee. The cock or gno= The Tewel eyther erected 20 she eye or depreffed to rhe fiat, 
amonto this dial mult be a log {quare The covke or Gnomon. 

like varo G,erected in the 1.2.8 clock 
line, whofe length is commonly v fed 


€quall tothe line C D, or is may bee 
loger or fhorter at your pleafure, bur 
the height muft needs bee equal ynto 


the {pace betweene the centre of the 
Zewel,& the line A B. Thus maye you 3 
note that whether your Jewel ftande 
Perpendiculer on the flat,orlie down 4 | 
theron the crofsings of the long line 
AB, which fome call the rouch lyne 
arealone : fo thatthe leuell line of 
Your /ewel be parall.to the couch line. 


a, 


Ae 


Chapter 9. 
How to make the third kind ofdralltoan oblique horizon,which they commonly cal 
an horizon diall,andthat very cafly. 


VVe you come into any countrey,where you would make a dial:firft yor muft get the poles eleua= 
tion or latitude,thereby the 3 .book 5.& 8.cha 


2 


p.& if you fynd the pole elewatcd any whit, then you 
may be fure iris an oblique horizon:to w 


hich if you wil make a dial, {et the fnirer of your iewel ynto 

. the fame latit.found where you Mial {ee the Limbe or vtrermoft meridian of your iewel and the axetree or Ealt 
houreline,to' cut the fniror 90.deg.or one quadrant apare:which is the caule thatin an horizon diall, the firft 
point is to deuidethe circleinto 4,quarter>. Furthermore, if you behold your fewel wel in that fcituation, you 
shall {ee,that the houre circles, (I meane euery 15.meridian)on the one fide ofthe axctree line,doe cut like'ee 
quall degreeson the faiter,vnto the houre sircleson the other fide, eche to his matche, beeing both recko- 
ned eyther from the (eueral yerermoft Partes of the Limbe or on ech fide from the centre: which is the caufe, 
thatifthe deg.ofan oblique diall beknowne for one quarter,all the other 3. quarters areto bee drawne by 

‘that: fo that by this meanes, the two diameters feruing for the noone lineand Eaftline being drawne, 5 2 [pa= 
ses more knowne fall ferue to make the whole dial by:which in my epinion can be no great toile, 


Example; here at Reading the latitude is 5 1¢.deg.and therefore is an oblique horizon. To make a diall 
thereto, get a flat ftone or plate,and thereon 


make a circle, or rather a Limsbeto the diall : erosfing the fame 
‘{quare vppon the centre, with 2.linesinto 4.quarters,of which lines I appoint one to be the noone line, && at 
bis North end write 12, the other the Eaft line, & ech end write 6. Then for my further eafe,becaufeT wold 
not deuide the Limbeof my dial into 360.deg.as (or.Gemma teacheth,[ make on the centre ofthis dial a blind 
Sircle,equall to the graduated circle on the Limbe of my iewel,al which done,I fet the fniror of my iewell to the 


5 1 ;-latitude,and theredoe I marke what deg.of the Finiter, the 112.3.4.8¢5.aclockehourecircles doe cuts 


I finde at 1.aclocke rt p-deg.at 2.242.at 3.3 8.deg.almoft,at 4.§ 35.at§.71=,allofthem reckoned onthe 
Finster fromthe Lembeof my iewellinwardes: all thefe feuerall fpaces of degrees, l take with a payre of compaf~ 
fes orderly one after other from the Limbe of my sewelLand fet them,or notes forthem on ech fide of the noon 


line in the faide blynd circie, beginning from the noone line:and then doe I’ drawe lines from the centre of 
the diall , through all the notes in this’ er Welt, 


Blind circle vnto the Limb of the dial: feruing’ 9° 715. S3%> The height of 
so che houre lines,as by this figure you may wf the cocke 
more plainly perceiue.then by many words. 

To thete lines I fee thefe numbers, 1.2.3 .ge 
and 5.on the Northeatt fide,& onthe North 
weit quaiter ; to them thefe numbers: 11; 
.40.9.8.7.4s you fee:then if you draw forth | ee 
the 4.and 5\houre lines vnto the Sourhweft werd ge 
quarter : youhaue the 4,and 5 -houre lines 
whiche the Sun rifech before 6. in the Som= 
mer time. Likewife drawing foorth the 7.8 






7 = 
8.your dial is made: & far the cocke orgno- F i 
montothisdiall, if youtake the degrees of “? o = 
the latitude,vz.5 1=.deg, in your cOpaffe & \, | a 
fet the fame in yourblinde circle, drawing . 


thereto aline from the centre, and erectin g Bit 
atthe Northend ofthenoon linea perpen=- 
diculer to meete him there, you thal have the 
iuft patcerne for your cocke,as in this figure 
you may behold:for itis a generail rule that 4 


¢ 
, 9... 9 ye 
whether ic decline,recline,incline,or howfo- ' . Bee 


Fai. 
euer, mult be eleuated from the horizon.equal to the} leuation. 
one quarter of the houre lines of theiewe ve poleselenation.Note thar as T hau 


¢ performed this by 
you may by the iewel perform the whole round:but al commeth ro 


Chap.s0, 


« 
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Chapter 10. ORR i = 

How to make adiall to a perpendscular wall bebolding the South fully,called 

of fome eAuthers Horologium verucale, 


Hat wall which f call a South wall,isan horizon,or great circle,whofe pole Zenith lyeth itt the South 
point of the horizorrof the countrey whereir ftandeth,and lieth eué wid the Eaft azimuth of the fame 
place,being all one circle with him.Infomuch that he is on my Jewellin every lacitude,reprefented by the 
line,which I call the Zenith line,or Eaft azimuth.To this wall the South pole is eleuated alwaies as muche 
as the latitude of the countrey lacketh of go. by the 13.preamble,which here at Reading is 387 degrees,and 
therefore is it an oblique horizon by the 5 .chap.whetto you may eafily make a dial by the laft cha. only here 
: e it rake . litele, you he make but ns 1 2-houres?for that no perpendiculer wallin thefe partes canneé 
crue aboue that: compaffe, and that 4 9.07202, : 
you muft turne the dial and the cock pk a eh ae 
downwards,that he may behold the 
South pole,prouiding that the 12,0f 
clocke lyne be drawne very perpen- — 
diculerdown the wal. For your bet- 
ter vnderftanding, fette the Finiter to 
the latitude of Reading, videl. 512. | 
vnder the pole,then if you behold the. ~ 
Zenith line,which as I (aid reprefen- , 
teeth the South wall,you shall finde at 
‘the Nadir of the zenith line,the fouthu™ 
pole to be elewated 38>.degr. if you 
reckon towardes the South parte of 
your Jewell, whereforein refpe& the 
Zenith line is graduated as wel as the 
Finitor,you m: y thereuppon fee what s 












deg. cuery houre requireth as wel as % 
in ae laft cha.by the Finirer,5¢{0 you / Fi 7 % ath 

* fhall find the 1.2 clocke hourelineto if Fie i % ay 
cutte g.deg . the 2. 195 .the 3.3 1%. The herght of the socke 3 BE deze oe 869 «(If 31% 


2 2. 6. alwaies eing the South poles elanationa= Nadir, 
the 4.465 5 .665.5¢ the 6. 3 ear bende fads 


g0.by which make your diall, as in 


the laft chap.and as in this figure appeareth.Note that the eletiation of the wall knowne,you may fet the Fi/+ 
nitorto the (ame latitude vader either of the poles, without re{pect,and make your diall therby, which indeed 
ie the beft courfe,becaule the degrees are farre more eafily to bs counted.on the Finisor, then on the Zenith 


line. 
Chapter 11. 
Tamake a dialltoaful North wail. 
Haue thewed inthe 9.and 10.preamble, that euery.per= oA Diall 0 4 full North walls 
Le wall or flat hath two faces:(thatis to BS) if le ee seas ' 


a wal be in length Eaft and VVeft,then on one fide the 
South beholdeth him full,on the other fide che North,in- 
fomuch that looke how muche theSouth poleis eleuated 
tothe South fide, fo muche isthe North pole eleuated to 
the North fide by the 12.preable,both which the zen. line 
reperefenteth. V Vherefore you may conceyue that one di- 
all ferueth them both,onely they alter in this: that this di- 
allto the North wall muft be turned vpfide downe , that 
the cocke may beholde the North pole, and all the houres 
faving 4.5.and 6.in the morninig,and 6.7.and 8..at Eue= 
ning left quite out,becaufe the Sun commeth to a North 
wall,but before 6.in the morning,and after 6.at euening, Nadie 
as by this Figure you may perceiue. : 





.* ‘Chapter 12 
How ta make a diallto an Eaft wall. - 


ee 


tight horix on:and therefore you may eafily make'a diall thereto, by a 
+ placing of the‘diall,and numbering the houres, which you shall thus doe. Firft drawe a perpendiculer on 


qvall,videl,A B, then pitching yout compaffe in fome ene point thereof ee conucnient, v3.6 eh he 
sf “ch es rt 





= (if NHalt wall isan horizon,whofe pole Zenith lyeth in the Eaft poyntt of the horie on, whereon it ftari« 
; deth,or more plainly an horizon lying ewen with the meridian of the horifon whereon itftandeth, { 


that ani Eaft wall pointeth direétly North arid South,whereby you may gather by the § chap; thatitis a 
the 8.chap. only the alteration is in the, 
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_ from thé centre, videlicet G C, reprefen- 


. Gircle.of the fpheare lying euen with any wall,mu 
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arch Southwards of the plummeline videl:D E,wheteon humbér by deg. the eleuation of the Sonth poleae 
ue the perpendiculer or Zenith linevie = °° <¢ 24 5 ‘A Diall beholding the full Eaft. Sys 

del.D G, whith asin the 1o,here at Rea= 7S Zenith, ©. The lewel or any circle th,24, parts, 
ding is 38= deg. thé drawing a line from oil mee 
that deg, co the center of the arche, videl. 
GCs and another perpendiculer to. the 
plum line, or parallell to the horizon,all 
Isone,videl. GF, fo haue you G F C the ¢ 
veryepatterne,of the cocke to the South 3 
wall diall,and that in his direct (cituation @ 
to eyther pole, his Gnomon line iffuing 


ting the axetree of the worlde , and dire- 
ély beholding both the poles:. wherefore 
drawe another line (quare ynto him lon Be 
inough for your diall,videl. H K, and the 
fame fhall reprefent the Equinodtiall flact, 
to whiche drawe another line parallel as 
farre dyftant as your dial thalbein width, 
videl.C L, this-done draw-a line between 
she Equinoétial and his parallel, (quare to 
them both, euen where you thinke mofte 
€onuenient for the.cockc toftand,videl.M Wes that 
N, which fhall alfo be parallel to the are- pea AT TY it ba 
tree.G C. In this line M'N place,the plum line of your Ievell, his Limbetouching the Equino@iall line H K- 
orC L, allis one, and there your Jewell faftened with wyaxe,or ftaied with ones hand, laying athreed to ce 
ery 15.deg. of the Limbe,extended to the touch line C L, draw your houre lines at ech evans that cues. 
ry of them be parallelro the axtree line G C,by the 8.chap,But now in an Eaft diall you mutt number the 
line where the cock ftandeth with 6.the reafon is for that the meridian ofthe horizon reprefented by an Eaft 
wallis 9o:deg.or 6.houres diftant from ours; beeing in truth the 6.a clockehoure circle,an our countrey, fo 
that when it is high noone to that countrey whereto our Eaft wall is horizon, it is here but 6.4 clock in the 
morning, the difference of longitude being 90. The reft ofthe nembers for the houres,(ette in as in this figure 
you may (ee,becaufe che Sunne rifeth to vs neere at 4. clocke in the morning :therefore I hawe fet no houres 
aboue that, and bicaufe the Sune departeth from an Eaft wall et 12.therefore pait a 1 1,1 cannot goe, 
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Chapter 13. 
How to make 4 Diall to aWweft wall. 


A Welt Diall 
Norss pole Zenithe , 


ol 


> Oorkein all rel(pettes’ as you 
V V did inthe Eaft wall fauinge 


that becaufethe:Sunne begin- 





neth to come to the VVelt wall bucat 12. g 
a clocke; therefore you muft chaungethe = 
numbers ofthe houres-, as in this Fygure P 
youmay better ee, chen by many woordes 
Nadire “South pola, ( Fgia I. > 


a « Chapter“14. 
: Ofdechining wallessandwhat circles of the fphearethey reprefent. te 
Tita Maxim in philofophie,(as I haue already faid)that Orne graue tendit ad centrien,infomuch thatif’ you tres 
uelround aboutthe world with a threed and plummetin your hand,the plummer thal ftill point vnto the 
vy Centre of the earth: all. vpright walles are made perpendicular byline and plummet: therefore the greas 
t needescur the centre of the earth.end b. icke, de 
at great.circle by the 1.def.And becaufe every wall perpendiculerly ere&ted,cutteth pellet ee oe 
srstore eche of them mult needeslyein one or other of the azimuthes:and.do.croffe,or at. the leaft woulde 
Sroé one another yponthe senixe of the earth, & in the zenith, if they wers bigge inowgh to fill ome agreat 
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The Alathematicall Iewell.... O\Booke. ~~ - ’ Lot 
circle of the{pheare,eucn as you fee the lines of this prefent figure, every of whic re ndicu= 
ler wall,the circle A.D, B C, is here the horizon ite centre SNe Zenith : A B is as beens Hal ba azZie 
muth,in which circle, the Eaft and V Vet wall lyeth, by Sy Ve. al 
the 12.and 13.chap, C D is the Eaft afiniuth, called of ake 
guany authors fimply, (irculus verticalss, the vertical circle, : 
whereof the South diall is called of diuers, Horelogiwm vere 
ticale; notwithftanding al the asimuthes are vertical ¢ir- ¢¢ y 
cles,lo called,quia tranfeunt per verriceml fay inthis Eaft a; 
zimuth C D lieth the Sonth afid North wall by the ro, 
and 11.chap,theline E F reprefenreth a South wall,de- 
slining Eaft,and a North wall declining VVeclt,lying in 
the 45.and 125 .a@imuth, for the azimuthes are counted 
fron: the Eaft vnto 360,Theline GH reprefentetha 
South wall declining V Veft,and a North wall declining « 
Eaft,lying in the 135.€ 315.azimuth, and fo of allthe 3 
seft,which you fee in this figure drawn within the lefler? 
circle,reprefenting the globe of the earth, & are to be ex- 
tended,or as many other as you can imagine. Itis mofte 
certaine and-manifeft by the 2.def.that the poles c enith 
and Nadir of every azimuth lie in the hori(,as the poles 
ofeucry meridian lie in the Equino&. V Vherforeas the 
pole zenith of a fouth wall,muft needes lie by the fayde 
definitid in the fouth point of the horiz_d;eué fo the pole 
zenith of any declining wall refpecting the South, de~ 
parteth fo much fro the South point,asthedeslinatiocde SP 360 
meth to: & fo likewife of any walrefpécting the north: Eas, , 
his pole Zenith departeth fromthe North point,according to the declination,infomuch if you willaske mee 
what the declination of awvall iss I {ay it is che diftance betwen his pole <enith,& the fouth or north points 
by. deg.of the horizon: Joke which way the pole Zenith departeth,thence is the declination denominated 
or called,as if the pole Zenith of a wall lic betweene the South & Eaft pointe, then is that wall called a South 
wal declining Eaft: 8 fo of the reft.As for example,in this figure the pole zenith of the South wall C D is B, 
but the pole zenith of the North wall C.D,13 A.Likewife of the Eaft wall A Bis D,& of the VVeft wal A. 

: B, is C,foreuery circle hath 2.faces,as is {aid in the 10.preamble.Alfo of the South wal declining VVelt E F, 
the pole Cenithis H, whofe declination is the {pace H B,but of the Northwall declining Eaft, reprefented by 
E F, the pole Zenith is G, whofe declination is A G, and fo of the reft.By all this you may Well gather, that 
every wall,flat,and hori(on,oughtto take his name of the place or point where his po'e Zenith lieth,and nor 
of his owne {cituation:for if  fhould fay, make me adiall to the wal C D,who could tell,whetherI meanta 
North or South dial! bur if I'fay make me a diall to the South wall C D, itis ealieto ynderftand ; wherfore 
me thinkethas I thewed in the 5 .chap. they abufe their tearmes who call that an Equino&ial dial, whofe pole 
Zenith is the poléit {elfe;ymentioned in the 7.chap.which in my opinion ought to bee called a pole or polare 
diall.Laftly,al declining walles are deuided into 2.forts, & eche of thofe againe fubdiuided into other two: 
the diuifion is into North déclining, and South declining: of which the firt hauc their pole z enithes in the 
North femicircle.C A D,the 2.in the South femicircle C B D, the fubdiuifion of the North declining isin- 
to North,declining Eaft:whofe pole Zenithes liein the northeaft quadrat A G D,& North declining V Veit, 
whofe pole senithes lic in the northwedt quadrant_A E C. The fubdinifio of the South declinin g,18 into fouth, 
declining Eaft,whofe pole ceniths are in the Southeaft quadrant B F D,& into South welt, whofe poles ate. 
in the quadrant CHB. 
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>~s. Chapter 15, | 
- .. How tokvow.the {cituation of any walland to finde Low much he declineth. 


V Hat the declination of watles are with the diuerfities of them, is thewed in the laft chap.In this I wit 
fhew how’'to takéthe declinations of al walles re(pecting the South:by which any man may do the 
like fer walles,re(pecting the North, the woorking being alone. By.a wall refpecting the South, I 
mean a South declining wall,& it is eafily to be known,becaufe the 
Sun being in the South,yet fhineth on him though he decline neuer 
fo farre Eaft or VVeft,by whichyou may alwaies knowe a South 
deg wall;wherfore when you come to any fuch wal: Firftde- 
uifeto place your Jewel ypon fome ftoole or otherwife Lenel with the 
horison:but fo that the line of Leuel may diretly ftand perpendicu- 
ler or {quare from the wall:neitker is it material whether he ftande 
elofe to the wal ornot:whichto doone way is thus:If the wal haue 
any returning {quare neere the place,then choofe your ftandin g» fo 
that laying the rule on the faid /ene/line,you may through the fights . 
looke dire&tly with the end ef the wal,asif you would makea dy- 
alon thefide of aboufe, commonly the ende of the houfe thutteth 
Aquare vpon it,{o that if youlay the Level line dire@ly with the end, 
‘then he ftandeth fquateto the fide. Atiother wayis thus:ger a large 
‘{quire, fer one fide even to the wal,and parallebto the horizon, and 
“hag at the other fide 2.plum lines,atech‘end one,there let one holdit til you haue chofé you a ftading:{o that 
‘therulelying onthe Leuel,youmay fee through the fightes, the one plum line hiding the other, & shere fixe 
Your févelon she foole, ery j 
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‘VVek,and the Sun VVeit,take the diftance from the aimuth, 


bythe laft 3.figures,fo tha the words Eaft and VVeft change 8 
,places. Thefe rules fhew harde, ‘but you thall little neede them’ 
when you are working:for the very. {cituation of the diftaunce 


“Sooning befides Reading,to fet the clocke by, did place the Leuell line of my sewell {quate from the wall 


. §j.there remained-162,the tne declination of the wall, For taking the declinationsof Nosth walle? the 
































































to2 The Marhematicall lowe, 6, Booke. 
_ ‘The third and beft ways Ithinkis,eyther to faften your fewel with waxe or pitch onthe fide ofa {quire fo 
thar hislineof Lonel lye eué with it, or els to get a little {quare boord or block:or fora shift,a {quare trécher 
may ferue,and thereon draw.a line through the middeft, perpendiculer from one of the fides: in which place 
the Lenelline of your Iewel,and apply it to the wall.¥ Vell,to come tothe matter,when you haue thus placed 
‘Yur Jewel,then doth the Leuel line poynt directly to the pole Zenith of the wall: therefore turnin g abouc the 
Fue till the fun pearce both the fightes,or at the leaft erecting a wyre in the one fight, the shade thereof bey 
Proiected.on the other:you haue in the Limb of your Jewel, the horiz6ral diftace between the Sun, & the wals 
Pole cenith (that is to fay). betweenethe aGimuth, wherein ‘the Sunne is then, and the aZimuth cutting the 
walles pole <enith: wherefore you muft prefently take vp your Jewel,and take the altitude of the Sun, by whi- 
che & the’3.booke 6.chap.you shall knowin what a{imuth reckoned from the South;the Sun is then, either 
Eaftwards or VVeftwardes . Nowe by the Sunnes azimuth known,and his diftaunce from the pole <enith 
of the wall,you thal alwayes know the declination of the wall by thefe rules following: therefore marke thé 
well, together with shefe 4.figures, in which the circuite C L D K reprefenteth the horizon D C, the meri- 
dian C being the South part thereof,N the Cenith, N A the apimuth wherein the Sun is: EF the bafe of the 
declining wall, B his pole x,enith,B Hithelinein whichtheline : Zenith ; 
Of Leuel, mut lie, K Eaft,L V Vet. Firkt,if the Sunne be dire@ly . 
with the Leue/llineof the dewell, thatis tofaye, hauingno di- 
ftaunce from the pole fenith of the wall,as in this figure, ther 
is the Sunnes azimuth reckoned fromthe South, equall to the 
walles declination, that way as the Sum lyeth, Eaft or VVef: 
butas this feldom happeneth,or not atall,if you choofe the beft 
timés: fo in all other cafes you hauethree thingesto bee noted, 
that ts,whether the wall decline Eaft, which you may bee fure 
ofin the morning:for inal wals declining Eat, the Sun com- = 
sacth to them betore 6.6c departeth atnight before6.In VVett 
declining he commeth after 6. and fetteth after 6. then muft 
you note whether the horisontall diftaunceofthe Sunne from 
the pole <enith of the wall be on the Eaft or VVeft part of the 
Lenelline. Laftly,whether the Sunnes aZimuth found, bee Eaft 
or V Veit from the meridian: al which you muft be fureto note 
downe, which done, then in all Eat declining walles,if the di- 
Raunce ofthe Sunnes azimuth from the Leuelline,chanceto be 
Eaft from the Leuel'iné.as A is from B, andthe Sunne alfo Eaft 
from the meridian as A is from C, inthis 2. fygure,then take 
the deg.of the diftaunce, videl. A B.outofthedegr. of the avi- .» 
muth, videl,A C, the remainder vz.B, Cis your defire, ifthe di- * 
ftaunce be V Velt,as A is from B,and the Sun VVelt,as A from 
C, in chis 3.fygure,then take the azimuth,videleA C,out of the 
diltance videl. A B,(orefteth B C your defire: butif the diftance 
be VVeft, as Ais from B,and the Sun Eaft as A is fromC, in 
this fourth fygure,then adde the diftaunce yvidel. A B to the a- 
aimuth, Videl.A C, and {o euery way have youB C the decli-= 
nation of the wall ifhee be a South wall declining Eaft. 
~ Bur ifthe wall decline V Veltwards,then if the diftaunce bee. 





if the diftance be Eaft,and the Suin Eaft, take the asim. out’ of 

the diftance. But if the diftance be Eaft,& the Sun V Vefts adde 

the diftaunce to the aZimuth : and fo haue you the declination ©, ° 
of any South wall bearing VVeft.All which you may perceiue & 


and the Sunne,willalmoft alone dire& you. Onely I fe¢ down’ 
thefe, leaft you thoulde doubtin any thing. Befides that, you 
anay eafe the matter thus : if the wall decline Eaft, come be= 
times in the morning,and the Sunne and diftance shall be both 
Eaftsif VVeft,towards the euening,& they fhall both be VVeft: 

fo that in both thefe you.need but cake the diftaunce out of the 
azimuth,:: according to the feconde figure: whiche tymes are 
shore conuenient then about the. middeft of the dayeto gette - 
the Sunnes exact azimuth by his altitude,as by proofe you thall rT 
finde, ; 

-.- For example,the 26.of Iulie: 15 81. the © then beeing 122. 

in 61,1 being requefted to make'a dial] on the Church wall of 


helpe-of a (quare boorde: then turning about the rule tothe Sunne, it cut in the Limbe 36 deg.Ealtwatds of 
the Leuell line, which Inotedin a paper.and quickly tooke ot my Ievell andtooke the altitude of theSun 4$0 
deg.the fame inftane, by Which'& the 3 -booke 6.chap,’ I found the Sun to bee in the 5 3. azitnuth reckoned 


from the South Eaftwards:wherfore according to the 2.figure,taking the diftance 36.5 -our of theazimuths 
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difference is nothing but that you muft reckon the Sunes azimuth from the North, as here is done fom the 
South, 

Another example,the 14.0f Auguft 1 5 81.the © being in np 1 .de.Ltook the declinatié of another wal 
about the fame church, declining VVelt,to ferue the after noone: wherefore co miming thither towards the e« 
uening,f found the diftance VVeh 20.deg.and the azimuth VVelt 73 z-degrees, then taking as beforethe 


diftaunce, vz.20,out of the azimuth 73; there refted 5 3 j-deg.the wals true declination VVettwards. Note 
thar if the ruler of your Jewel/want neceffary fights for this purpofe,you may hold athreed , and plummet in 
your hand, fochat the thade of the threed cut the centre of the Jéwell,and then placing the edge of the rule ¢* 
uen with the fame thade,you hawe your defire. 
Chapter 16, 
How by the declinatson of an y wall kuewne,to finde bis élesation with 
| bus angle of deflexion. 


He eleuation of a wal is alwaies the height of the cock,for as I have often faid, the cock of any oblique 
diall mutt be eleuated in his due place,as much as the pole is elenated aboue the wal Wheron it ftadeth, 
“The angle of deflexion, Icalthe angle made between the 12.aclock or plab line ofthe wal,& the line 
where the cock muft ftand:which line is alfo the meridian of the horiz.reprefented by the wal. VVherefore 
reckon on the limbeof your Jewel the walles declination learned by the laft chap.and that fr i 
wards,if the wald eclining Eaft,orlefewards sif VVelt(though itbe not material which way but only for thé 
demonftrations fake following, )and thereto lay the Zenith of your Reere,then-reckon on the axetreeline fro 
the centre the eleuation of the South wall or the cOplemenrof the latitud 


¢,alis oney& mark what,azimuth of 
your Reeredoth cut the axtree linein that deg. for if on the fame azimuth you reckon thence to the Finitcr, 
you haue the poles eleuation to that wall,and the degrees of the Finitor between the (ame azimuth & thecen= 
tre is che 4,angle of deflexion. e 3 

Example,the declination of the firft wall mentioned in the Jaft chap.was there found 1 62 degrees Eaft= 
Wards,which 16 z-deg.t reckon on the Uiib of my Jewel frd the pole rightwards,theretoI lay the zenith of my 
Reete,which done,I number on the axctree line from the centre, the South walles eleu 
& there dol feeto cut the 1 2>.azim.reckoned fro the Cen. line,on which 12 : 3 
de-to the fz.I find 36;.deg.which is the eleuation of the South poleto that declining wall, then on the friror 


betweene the (ayd azimuth, and the centre I find 1 2=.deg.which is the angle of deflexion of the fame walls 
& fo much muft the cock ftand from the plumbe line,which in all p 
ridian. This truely is a finguler conclufion which you will confefle,if you conceiuc the reafon of it, whichis 
thus. The limb of the lewel reprefenteth our horizon the axtree line our meridia or Eaft wall-the EquinoGial 
the Eaft asimuth or South wall:the end of the Equinoétial line rightwardes, the Fatt point of our horizon, 
theotherend the VVeft: thecentre the Zenith or rather his Nadir:the Finirer the declining wall, and the 
Zenith of the; Reete,the pole Zenith of the fame wall. All this fo determined, and the diftaunce of the South 


Pole from our Nadir,y;. 3 8; . deg.reckoned on the axtree line frd the centre, there muft needs bee the fourl 
pole. Therefore the 122 .a?imuth cutting the fame 38=, deg.muft needes reprefent the meridian of the wall 
by the definition of a meridian which isto cut the poles and paffe by the Zenith of his horizon, and becaufe 
the height of the pole is alwaies the arch of the meridian betweene the pole elenated and the horizon:there= 
fore the {aide 36 : -deg.muft needs be it,But what may you fee more,O notable fingularity of an inftrumeng 
that is,inafmuch as you (ce that the angle made betweene the faid 12 zazimuth.and the axetree at their crof= 
fing in the {aid 3 gs deg. to be VVeltwards on the Finitor: therfore you might be fure if I had not tolde you, 
thatthe angle of deflexion mutt be made on your dial VVeftwards from the plumbe line,for it is a generalh 


rule,if the diall decline Eaft,then muift the cocke ftand on the VVelt fide of the plume line,if V Vet then om 
the Eaft fide. 


ation,vz.38>. degrees 
-azi.cofinting fro the {aid 337 « 


erpendiculer walles reprefenteth our me= 


Chapter 17. 
To perfourme thelaf? chap. fecond way by the 6.chap.of 
. Spherical triangles. : 
Hough! tooke fome more paines then needes in the lafte chap.to thewe you fome pleafure,t meaneta 


take the more eafe in this:fer in truth the laft chap.is onely performed by the 7-shap.of fpherical trian « 

gics,inafmuch asthe queftion demanded fel out to be the 2:fides vnknown of a right angled triangle, 
whofe one fide 38-wasknowne, and oneof the anglesnot right, whieh was the complemenr of the decli- 
tion, that is to fay.the angle betweene the axettee and the Finiter: and therefore the laft chap, and the fayd 7. 
chap. of trian,wel vnderftood,itis as eafieto doeit by the6.chap.thus:the declination of the wal giuen, videle 
16; .deg.takethat from 90.fo haue you the complement thereof,vs.734.whiche number from the Limbe a« 
song the meridians in the fame 7 33 -meridia foiid,reckon § fide giué being the fouth poles eleuatid, vr.3 $$ 
‘ deg.and thereto lay the rule,& fo are the degr. of the rule betweene the faide 73_-% the Limbe the poles e~ 
leuation, which you fhall find,as in the laft chap. 36> .deg.the deg.of the limbs betweenthe rule and the pate, 
VX..125.a8 before are the deg.of the angle of deflexion:now iudge whether my worke of fpher.trian.be noe 
profieable,thie Study of which brought me to al this,and wil bring any man to much more that will confider 


wel of it, Chap. 
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Rae ‘Chapter 18." Sahar Many a3 
Toperforme the fameathirdway..- >, . 


@-* Ood God fo infinite is the vfe of this Jewel/, that I thould not know how to finifh, but that want of; time 
will driue me to haften one end or other:here haue you now/‘a third way to fynd your angles of eleua= 
tion,and deflexion, more apparant without wrefting of the {pheare them either of the other: f thewed 

‘before inthe 1 5.chap.that the Finitor beyng fetteto the latitude, the Zenith line reprefenteththe South wall, 

-and the azimuthes the declining walles, whofe pole Zenithes are all {cituatein the Finitor ; whereforenow so 

‘come to the matter, fet the Fenster to the latitude,and reckon among the azinruthes fromthe Zenith lineto= 

wards the pole,the walles declination, and the azimuth there reprefenteth the declining wall ; thento finde 

his cleuation,you mutt feeke his meridiamor fome portion thereof,whichisalwayesa great circle pafsing by 
the pole zenith of this wall, and one or both of the poles of the worlde. As forthe poles you fee where they 
are,and where the pole Zenith of this wall is,cannot be farre'to feeke: for looke howe much the wall.or azi- 
smuthe is declined from the Zenith line Southwardes: fo muche his pole zenith is departed from the South 
poine of the Fenror,towardes the centre. V Vherefore if you reckon thence inwards the degrees of the wailes 

‘declination, there is,no.doubt, his pole zenith: which being founde,looke what meridian circle you feeto goe 

from thence ftreight tothe pole,mutt needes be the meridian-of the wall by definition of a meridian, and 

therefore marke where he cutteth the azimuth of the wal, for his degrees thence reckoned to the pole, isthe 

‘eleuation no doubr,and the portion of the a(imuth betweene this hys meridianjand the Zenith poynteof the 

btn the angle of deflection. This:chaptez doth depende onthe reafon of the 24.chapter of {pherical tny< 

angles. 3 

~ For‘example,inthe wal declining VVek 5 3¢-deg.mentioned in the 15 .chap.the Finitor fetto thelatitude, 

‘Feckon the 5 3=-acimuth from the fenith line fouthwards which azim.reprefenteth the faid wal:thé to fynd 

the walles pole Zenith,reckon on the-Finitor 5 3 7d eg.inwards from thgSouth, & there thal you fynd the 60. 

meridian almoft counted fronur the Limbe;thence talcing his way to the pole, which mult needs bethe metidi= 

an of the horizon reprefented.by this wall:therefore marke where he cutteth the 53 p-acimuth, the diftaunce, 
on him thence tothe pole,you thal fynd 2 1i,deg.the walles eleuation,and the {pace betweene the {aid crof> 
fing and che senith,counted on the 5 3¢.a<_imuth,you thalfynd 32 -deg.=.the angle of deflexio. But fee more 
the forwardneffe of your Jewell, which fheweth vnasked the difference of longitude of this country from the 


-countrey where to the wall is horison:vz.60.deg.almoft the diftaunce betweene the meridians, cutting the 
‘pole Zeniths of eyther place. Rae 


‘Chapter rg. er 
How to make a diall toany dechning wall,refpetting the Soath. 


He making of declining dialles before now that this my Jewel wil eafe it,hath byn very troublefome &. 
/ paineful with a numberoflineaments tobe put our afcer thedial ended,of which the Theerical demo- 
tration was not fhewed,as in Munfter & Orenteus de horolegiss,you may {ee,whereby youhad verye fewe 


‘but went blindly co woorke onthem.! haue feene inftructions in many bookes, how to,make the horizon 6& 


South wall dialles,es namely in -Abertus Durerus, Daniel Sambecke,Gemma Frifius, (urtei/e,and diners other:but whe 
t hath come to the declining dials,they have giuen it ouer in the plaine field. * 

Butto the matter,you may note thus nich of your felfe,that euery declining wal is an oblique horic .be= 
-caufe you are driuen to (eek his elewation, wherby you wold think that the dial thould differnothing in ma~ 
king from the oblique diall in the g-cha.as in effe@ it doth not,after you haue placed the (aid angles ,& foiid: 
where you mutt begin.to reckon your houres.V Vherfore in Gods name, firft make a phimb line on the, wal, 
wherein appoint the centre of your diall:theron making a blind circle equal to your Jewels Limbe,as in the ob~ 

ligue diall you made a quadrantiin this blynd circle fet the deg-of deflexion, (take from your Jewels ‘Lrmbe) as 
you are wont, and that below'the centre V Veftwards of the plumbe line, ifthe wall decline Eaft :\or Eaft= 
watdes, if VVeft: thereto from the centre draw along line where the cock thal ftand,& crofle the fame lyne’ 
onthe centre with another, (ufficiet for the diameter of your dial:vp6 which diameter, make the circle or Lins! 
of your dial,in which write 1 2.at the plumb line, forthat is alwaies the 1 2.a clock linesbut now to proceede 


further,for the deg.of the other houre lines, fet the Finiter fo many ‘deg,vnder.one of the yrig (the matter is ” 


not great which) 4s the wals eleuation cometh to:and fo doth the Finter reprefent the wall, & the Lembe the 
meridia,to the wal or to that countrey whofe horif.it is.So thatif you werein'that countrey,you might pro- 
céed'to make this-dial as in the 9.chap.Butnow to place the houre dines in him to (true ourcofitrey;you muft 
feck out on your Jewel or meridian:for the Hue is herethe walles meridian, and from our meridian of ne= 
ceGity we muft hauc a! the houres reckoned:which to find nfiber on the fisitor placed to $ eleuatio as.before, 
the angle of deflexion from the limbe inwards,marke what meridian cutteth the fisicer. there the fame is the 
meridian of our cofitrey which when you hawe,marke him.wel that you may know him:for itis he that lea= 
deth this daunce,&& is already reprefented on the wallby the plumb line.V Vherefore if beginning from this 


- meridian,you diftinguith on your evel euery.15.going thence: ..order from 15.meridian to 15 .quite roid 
ithed, thall 


returning at the limbetil your compaffe be vp: thefe meridians or rather houre circles thus difting 
cur the deg.on the finer fo ftanding to the walles eleuation anfwearable to etierye’houre in all refpectes, as 
in the oblique dial inthe 9.chap.which deg. by help ofthe blind circle made before, you may placein-your di- 
al,remembring that you ab tere begin from our new found meridian,& not fr6 the Limbe as there: & the 
fpaces,deg.or houres from this meridia towards the binbe of your new iewel,muft be {et in your diall towards 
the line’Where there the cock thal ftand and fo round:the reafon is for thatthe limbe is now the meridia of the 
wal,& 6n the dial is the line of the cock,wherby you may fee that the cock will not ftand out of the meridi= 
an of his horizon. bo 
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For example E will talcein. hand to. spake Dyallte. che wall, mentioned ia the 1.5. Qhapt. declining Vvyel 
5 37 deg. thercfore the cocke mul Landeon thealt fide ofthe plumbeline by the ende of the 1 6-Chaps. Firkk 
¥ draw a perpendiculer on this wall vz. A B by helpe of a plumbe rule, therein Epitch the centre of my Dy- 
allvs:.B, whereon L make a blinde circle equall to the graduated circle on my Joweli Limbe,asin the 9.Chapts 
whenfe { take in my compaffe the quantitie or degrees of the angle of deflexion founde by the 16.17.08 18. 
Chapt.vzs.3 2 and fetthe {ame in the blinde circle Eaft from the plumbelineat C, becaufethe wall declie 
neth V Veit by which andthe centre E. I draw the line E C D, and croffe the fame {quareon the centre with 
the line F E G, which thall be the dyametre of my Dyall,to which on the centre E,, 1 draw two femicircles of 
more, to ferue for the Limbe of my Dyall as you fee, wherein at the plumblinie, { write 12, This prepared, £ 
fet the Finitor of my Iewelto the wals eleuation, founde in the laft Chapter 2 14 deg. wwhereon I reckon in- 
wards the angle of deflexion 32> deg. and there do I fee to croffe the Finiror, the 60: meridian almoft coun+ 
ted from the Limbe, which is now become our meridian, and is he that we mnft truft to, for he is alreadie te= 
prefented on the wal by the plumbeline. Now becaufe this 60.meridianis an houre circle alredie marked and 
diftinguithed on the Jewel, I neede not diftinguihh him a newe,, nor any ofthereft, for chatifI reckon from 
15+ t0 15. from him they all fall out in the 
NADIR. ordinarie houre circles, which for the moft part 
‘ will not fo fall out thoughit chaunced fo heres 
A. G6 But now being as it is, marke what degrees of 
the Finitor, the next fifteene houre circle from 
this 60,meridian towards the Lsmbe doth cutte: 
you thal finde 1 2=degrees,which place in yous 
blinde circle from the plumbeline towards the 
cocke, like as inthe fabhiaue Dyal,thereby draw 
an hourcline from the centre of your Dyall,the 
feconde houre circle towards the Linte, cutterts 
in the Finitor 20> deg. counted ftill from the in- 
terfection of our newe found 60. meridian, the 
thirde towards the Limbe cutteth 2 7.deg.on the 
Finiter, thefe two notes fet alfo in the blinde cire 
cle, and by them drawetwo houre lines more : 
well, the fourth houre circle is the Limseir felfe 


z 


The afternoone houres to be placed in the 
Dyals Limbcinfteede of the other. 





. ha cutting on the Finiter 32 deg. being the angle 

i 7 4 R My _ of deflexion which is alreadie placed in your 

2 Bi FAY RN aD Dyall where the cocke muft ftande. Butnowé 
Ss i Oe 2 1 IY | . for the fift houre you. muft returne backe a= 
ee See * ih * gaine onthe Finitor from the Limbe where you 


goveanort fhall finde the 5 . houre circleto cut in the Fsntto# 
“Sap <¢ $ yam Sururpap [jes y3ION V 3 8.degrees counted from the faide 69.meridian 


to the Limbe, and then(e backe againe : the 6.houre circle cutting 44> deg.the 7.5 27 degrees, the 8. 66. deg. 
all whichplaced in the Dyall as before, youneede gono further that way, for that the funne at the moft int 
ourcountry yealdeth but 8 houres before or after t 2.Now for the hourelines on the otherfide of the plumb- 
line,begin againe from the faid 60, meridian but the contrarie way towards the centre.and you fall finde the 
firft houre circle to cutte 24. degrees tthe feconde. 5 77 deg. wile as in ier ae ee fire done: 
dethe dyametre you neede neuer goin.a perpendiculer wal . Laftly the hourelinest: us drawne, 

ce Probes . childe almoft may fetin by the 13,0f clocke,or by this figure. And as for the cocke let him be 
erected verie plumbe from the wall in the linc of deflexion drawne for him: his length may be equal fe the 
Dyals femidiametre,or shorter if you will,but hisshheight mutt needes be to paar ibe sae Va. 33 and 
Gnguler peice of skill, which being wel ¥nderftoodeis more eafie then todo it Geometricallie 

prise | patie oem uniter, buteref finifh my roll willteach to dé it Geometrically more eafie then theirs - 


by farre, hauing but a modicum of my Jewels helpe. 


Chaptet..20. | 


How tomake a Dyall to dny declining Wallrefpetting 
the North. 


wv Here is no diverfitie of making a North declining Dyall., fromthe South declining, mentioned in the 
Jaft Chapter, but that where as there you did drawe the circtimference downewards vndar thecentré, 
*. towards the South pole; heere you muft make himypwards towards the Cenith, refpecting the North 
pole, and then following on the rule:in all refpestes.as in thelaft Chapt.Namely if the wall decline Eaft, fer 
the cocke on the VVelt fide of the plumbeline and {6 contrariwife: But now isthe plumage 2.0f clocke ag 
midnight, whereby you may number the reft of the howres, the cocke alfo mutt be fer rents ° sOHsES as 
Ttolde youin the 11. Chapt. and the fuperfluoushauresof the night left out. There i olittle irpaeit 2 ink 
the making, thatlooke what Dyall you make to afeuth wal declining weit the very fame Byal wie ae 
to'4 North wall declining weft; thewmnch; it you turne him lidediush 0295 alter the numbers: ang ra ; 
wile the South@edining Eafiferueth the northeah asby this igure you may plainely fee,being but the. 32h 
SPthelait Chapter,turned topfitoruie and the numbers of the houres pce: vate thofe which'l haue p ‘ 
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at the endes of the pricke lines as you fe, and nowe ferueth toa Noth wall declining VVeft § 32 degrees; 


wheretothe fin commethnot before 2.0f deck afternoone, and there continuing til eight of locke at night, 
all the reft of the houres be fuperfluous, Prats, 


A South wall decli=. oe mht A North wall decli- 


ning Eaft 53+ deg.. Zenith. Lelnigs ning Eaft 532 deg. 











#i ? uf f : 73 
= of Pea 2: 
44; 38 325. 27 20; in; re] 


NADIR. 


And heere if I fhould conceale one thing, I should offer you iniurie and hinder my felfe oF chat? pretende 
which is breuitie and facillitie:[ will therefore thatyou know if the patterneof your Dyal be madein paper 
firft.as [ commonly yfed,and that the paperswere oyled or prickt fo that you might fecthe figure.of this Dyal 
onthe backfide,the fame doth repre(ent thecocke turned ypwards,a North Dyal declining Eaft 535 degrees 
dc the cocke turned downwards a fouth wall Dyal declining Eaft 5 3" deg. fothat you may by one paterne 


make 4.feuerall Dyals as by thefe figures you may fee,ynto which the ficuresat theend of the prickt linesiexe 
preffe che houres. : oe : ae ee a 
Chapter 21. Lenith, © A South wal Dyal declining weft $6 .degs 
» Hovy to order Dyals that decline very farre Eaft and weft. ; ‘ 
Shewed you before in the 1'2.Cap.thar ettery eaft & weft 
wallis a right hori¢on,hauing the hourelines of the Dyall 
arallel, 5¢ the pole nothing eheuated to that wall,becaufe 
he ftandethin the meridian 8 cutteth the pole: wherefore 
it muft needs appeare that the more any-wal declineth to- { 
wards the Eaft or V Veit, ‘the leffe the poleis eleuated,euen {h 
voto nothing: at thelaft , {whereby the hourelines neere the .} 
cock or meridian of the wall,grow fo neere togither that to- . 
wards the centre they thruft one ypon another, & farther off 
they thew almoftparallel: for in a wal déclining 80.deg. eaft 
or weft, fome of the houre {paces are not aboue 2.deg.or littlé 
more, which {pace except the dial be monftrous big,canndt be 
fufficiently difcerned, wherefore you may cut of the dyal,¢dck ' 
and all, with a fathionable (quare like an eaft Dyal, as you fee 
done in this figure,which the theweth almoft likevnto it,you 
may make him firft.in paper,& then hauing cut off allfuper-. | 
fluitie,(etthe 1 2.of clock line euen withthe plumbline,and fo 
by the paper prick the other houres. 


Chapter 22. 
Of wals reclining andinelining,and of the diueefitie of Shem.i 


J Shewedin the 14.Cap.the diuvetfities of declining wals and 
that euery perpendiculer wal declining or not declining lay 

in one or other of the azim. their pole zenithes being all of 
them in the horizon or Finiter. In like manner reclining wals 
ate Hats, whofe bafes lie leucll with the diametres of one or 0» 
ther of the azim. crofsing all vpon the cetitre of the earth,but 
their flats recline, or beare backe fromthe Zenith; their pole: 
zehithes are elevated aboue the horizon in the axim.ftanding: ; 
{quareto their bafe as‘much as the reclination commethto. - 
The inclining wall or flat,for his bafe ‘he is like the reclining, - 
lying in the diametre of one ofthe azim. but his faceor latte set ors bos ri 
is inclined forwards, lying groueling fromthe < eniths in fo - Naere., 7 ined r athoel auke Biks:3 
sich that his polefenith is {unck fo muchvnder the hor.as theinelination ebmeth to,whith by this fighire you 
may sonceiue, wheria the circle AF BG is the hori(.shecentre C the Cenith,the Areighs lines crofsing at the 
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centre reprefent both azimuthes and their diametres,the arch A D Bisa reclining wall; whofe bafe is the line 
AB, being the dyametre of the azimuth A C B,this wall A D B reclineth from the zenith as manie decrecs 
as C D containeth, wherefore his pole zenith fhalbe eleuatedin the azimuth (quare to his bale yz, F c G, 


Eaft, 


as much as C D commeth to, and is the point E, fo that G 
E is equall to C D. Likewife thearch A D B reprefenteth 
an inclining wall,whofe bafeis A B alfo,bending forwards 
_ towards the point F from the zenith C, according tothe 
quantitie of © D, whofe pole zenith is the point T, which 
you mutt imagine deprefled or funke vnder the horizon A 
FB, inthe fame azimuth FC G, as muchas D inclineth 
from C, or as the point Eis eleuated aboue the horizon, 
and fo of all the reft in this figure. And thus ypon the dia- 
metre of any a(imuth whatfocuer, there may beitnagined 
both a reclining and inclining wall, nay rather a number 
of both kindes according to the reclination'of the point 
D fromthecentre C, Then to proceed further, know that 
as the diuerfitie of perpendiculer wals are eaft, weft, north, 
fouth, and declining, fo is there the like of thefe, for either 
the bafe of reclining, orinclining walles lie in the dya- 
metre of the Eaft azimuth, as A B, and then are they called 
North or South, reclining or inclining, orin the diametre 
of the meridian or fouth azimuth, as F G,and then are they 
Eaft or SS apr or ee or elfe in the diametre VVet. 
of fome other of the azimuthes, as ICL, or Q R, or any o- . 
ther, and then are they called reclining oni dediuiig Note that the Eaft and sve are miftaken 
and inclining wals declining : which you may deuide and, oe Bee 
fubdeuide, I meane their denomination as in the perpendiculer wals in the 14.Chapt. asthus, K OL isa 
fouth reclining wall,declining Eaft, becaufe his pole (enith is the point P, his reclination is the {pace CO, 
his declination R G, alfo K L O isa north inclining wall, declining weft,whofe pole zenith is the point N 
vader the horizon, & thus you may fpell them all,and as many other as you lift to imagine, tu ip/é annstere roris, 





Chapter 23. 
Hew to take the reclination,or inclination of any wall or flat,togither 
with bts declinationif any be. 

Hen you come to any reclining flatte , firlt by relpe of a Mafons leuell or fome other deuife 
\ / \ / draw thereon aline parallel to the horiz_on, which by helpe of your Zewel you may alfo thus do, 
c fticke a long ftile or wyer vx,.A plumb for the flat B C D E,and then fetting your Jewelto your 
eye,the rule with fights lying on the line of leuell, go euen with the fide of the flat through'the fight, behol- 
ding the ftile, and let fome other bodie fticke vp another ftile vz. F, dire@ly betweene your eye and the firft 
ftile, plume alfo from the flat : then drawing a line by both thefe ftiles vx. A F, the fame fhalbe leuell Vyith 

the horizon: this horizontal line I will call the bafe y 
line of the reclining flat, co which I drawe another 
- erofsing him {quare,which I will call the bafes per- 
pendiculer, both which drawne, Ithen appliemy 
Jewel by helpe of the fquare boorde or {quire, men= 
tioned in the 15. Chapt. voto this bafe line lenell 
with him horifontalwife, and fo by the dodtrine of 
the 15 .Chapt.take the declination of this reclining 
flat in his bafe line,euen as though it were a perpens 
diculer wall ; which I note downe in a paper or ta~ 
bles, but if this bafe line haue no declination, that is 
to fay, be full Eaft, VVeft, North, or South,then is 
the fame Mat barely reclining,and not reclining de~ 
¢lining, which reclination to take do thusierect two 


short {tiles in the bafes perpendiculer,both ofequal _ 
height aboue the flat and plumbe thereto : then ifthe flat bea flope wall, as of a buttreffe or {uch like,hang 


your /ewelto youreye, remoouing your rule with fightes till you may through them fee the very tops of the 
two ftiles, and fo are the deg. of your Iewels Limbe counted from theline of leuell, the mounting of this flatte 
aboue the horizon,the complement wherof being the deg. betweene the rule andthe zenith,or handle of the 
Jewel is the flats reclination;, butif it chaunce to be the bancke of a garden, or any other that you may goa- 
boue it, then is your beft way to place your felfe aboue the fame, and to looke downewards through your 
fights by the ends of the two ftiles, d 7 

For example Anno Dom. 1581. A Gentleman of auncient houfe and great worshippe, Humphrie Fo- 
fter E(quire by name , being elected heigh shiriffe of the countie of Berkes ; beftowed the fame yeare fome 
coft about his houfe at Aldermarfton, where amongeft other thinges, hee trimmed vp two Gardens with 
walkes vppon heigh flope banckes as the order is : and for becaufe one of the banckeslay verie open to the 
funne , and to the profpect of moft of the Chambers and roomes of the houfe, it pleafedhim to yfe my 
fimple helpe , being his verie neere kinfeman;'and fuch a one as not without greate caufe hee mighe 
commaunde , to make a greate Dyall at the whole bredth of the bancke being almoft three yeardes 
deepe: wherefore I laide aftreight boorde on the toppe of the th directly with the edge thereof, which 
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férned me for my bafe line,becaufe the banck was leueled; of whichItookethe declination by the 15.Chap. 
and foundeit 784 degrees , then did I by the firftconclufion direét a perpendiculer from this bafe line, ynto 
the foote ofthe bancke, wherein infteede of ftiles I ftucke two kniues of equall height aboue the banck:and 
then choofing my ftanding on the heade of the bancke,fo that I might through the fights of my Jewel fee the 
‘verie toppes of both knyues, I found the:end of the rule next my eye to cut-on the Limbe 3 4.deg.which coun- 
red fromthe line of leuel which was the mounting ofthis bancke aboue the horizon,the complement where= 
of yz,56 ‘degrees, was his reclination fromthe zenith , being the degrees betweene the rule and the handle, 
or toppe of the ‘Jewel, fo that I was to conclude that this bancke was a South reclining flatte 5 6.deg.declining 
Weft.73— deg. whereto 1 will thew tomake theDyallin the 28.Chapt. But now for to take the declination 
and inclination of any flatte, the working is.all one, as by experience you fhall better finde then by manie 


words. 
Chap. 24. 
Howto make-a Dyall to a fouth or zorth reclining or inchning wall, 
bancke or flatte. 


A South or North reclining orinclining flatte is fuch aoneby the 21.Chapt, whole bafe lieth in the Eaft 
4 Mine of the horizon, and his pole zenith in the meridian circle, which well ynderftoode,and the reclinati- 

on taken and knowneby the laft Chapt. the making of the Dyall theretois moft eafie. Firft ferthe Fsnt- 
terof your Jewelto the latitude : then if the flatte recline or incline Northwards from the fenith, remooue the 
zenith line of your Reete fo many degrees towards the North pole,as the reclination commeth to,or towards 
the fouth pole, if fourhwards : and you hall thereon fee prefently which pole, and howe many degrees the 
fame is eleuated aboue your flatte;to which eleuation make your Dyall, either by the 9.or 10.Chapt.placing 
the cocke and 42, a clocke in the bafes perpendiculer fouthwards, ifon your Jewel you finde the fouth pole e= 


leuated: or northwards, ifthe north pole, 


As forexample, admit that in our latitude being 5 12 deg. by the 23. Chapt. I founde a fouth flatterecli- 
ning 20.deg, FirftJ fet the Frnitorto our latitude by the 2. booke 19.:Chapt. there I finde the zenith point of 
the Reete to thew 38+ deg:counted from the north pole. Thence I remoue him according to the reclination 
found v{.20.deg. more from thefouthwards,where I finde the North pole diftant, or rather depreffed 1 8= 
de.vnder this flat,being the zenith line:but looking towards the other end therof, there I finde the fouth pole 
18 degrecs eleuated aboue this flat by the 10. preamble. For this is generall that thezenith line, I meane 
drawne forth vnto his Nadir,fupplieth al flats, whofe poles zenith & poles Nadir lye in your meridian circle. 
VVherefore now by the 9.or 10, Chapt. making an oblique Dyall to 187 eleuation , his cocke and 12. of 
clocke ftanding in the bafes perpendiculer turned towards the fouth,you hate done. And the fame Dyall the 
12,and cocke turned north, ferueth the north flat in our latitude inclining 20. deg. But ifa South wall be re- 
clining, or a North wallinclining according to the Equinoétials height aboue our horizon vz.3 8+ degrees. 
then will the zenith line one your Jewellie in the two poles, {0 that neither is eleuated. Wherefore by the 8. 
‘Chapt.you may know the fame flat to be aright horizen, in which Chap. the Dyall is alredie made thereto, 
Ifa South wall recline or 2 North wallincline more then the Equinodtials height in your latitude : as admit 
with vs 60.deg. your Jewel firft placed to the latitude, remoue the {enith line towards the north pole and be~ 
yond,till he.come to 60.deg.fromhis right place, and you shall there finde the north pole diftant,and eleua- 
ted aboue the faid fouth reclining flat 21 + deg, and the fouth pole eleuated or rather deprefled vnder the faid 
North reclining flat as much vz. 212 deg-for the zenith line reprefenteth them both:to whicheleuation you 
may make their Dyals by the 9.8¢ 10,Chap. as is aboue faid.In the very like manner is it with north reclining 


-and fouth inclining flats vice ver/a, 


Chapter 25. 

How to make a Dyalltoan Eaft andWeft wall,bancke or flat reclining 
or inclining, a 

He bafeline of euery Eait and Weft reclining and inclining flat lieth dire&tly in the meridian line, asin 

' l the 21. Chapt. and in truth euery of them({elues lyeth in'the flat of one or other of the circles of pofiti< 
on: (that is to fay) they all croffe vpon the interfe@tion of the meridian with the Horizon, as the decli- 
ning wals do in the zenith and Nadir,their poles <,enith and Nadir lying all in the circle of the Eaft,called of 
fomethe yerticall circle. What a ciccle of pofition is, looke the 3.Booke 43. Chapt. The Dyalltocuerieof 
thefe is made in all refpeéts as the declining wall dyall, And to make the matter more plaine to the learner, 
whom I would as willingly helpe as I onfe could haue beene contented to be holpen, know that all reclining 
and inclining Dyals of this fort arc the very declining wal Dyals to that country which hatha fouth lagitude 
equall tothe complement of your latitude being heere at Reading 382 degrees. ‘Wherefore if you did but 


imagine your felfein'a South latitude, of 38> deg.6¢ turne your lewelypfidedown accordingly as you do here 
in your owne, you may eafily perceiue the zenith line to be there your vertical circle, and alithe Az imuthes 
your declining wals , which are heere circles of pofition, and may make your Dyals to them by the 196 
Chapter. Nowe notwithftanding I thinke it plaine ynough to fome alredie , yet I will not fticke for o- 
ther fome to profecure this Chapter demonftratiuely, therather becaufe I haue fet butone example ofide< 
clining VVall ‘Dyalles . Admitte therefore heere in’ our latitude being 5 17at Reading, by the,23- 
Chapter, I founde an Eaft VVallreclining from oura enith 50, degrees, tales 
w 
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wall or flat, whofe pole Zenith isin the Eaft quadrant of the verticall circle. To make a diall to this fat,you 
fhall in fede of the fixitor,(et the Zenith line to the latitude,v~.5 1¢.degree, viderthe North pole, fo thall 
“ ghe'azimuthes reprefent all the Eaft and VVett, reclining or inclining flats,and the fnitor line now fupplieth 
“the Zenith line for this turne. Then fince my wall propofed,reclineth § 0, degrees from the zenith, I reckon 
fo many degrees on the finitor from the Limbe inwardes,and there doe finde the 5 0, Azimuth reprefenting 
“my flat fought for: aboue which alfo I may fee the North pole eleuated : but howe much, fince it appeareth 
not,you may thus finde. Marke which of the almicantares cutteth the pole, and where he croffeth this 50. 
azimuth:if thereto you fet the /abell fixed : the degrees thereof betweene this crofsing and the limbe, you fhall 
finde,3 64,.which is the poles eleuation aboue that flat, and the degrees of the limbe betweene the label,and 
the pole, 3 gy the angle of defle@tion. Thus may you findethe elevation and deflexion of any of the asirouths 
either in this conftitution or any other like,as declining walles,&c. For itis but therule of the 17. chapter, 
‘ fomewhat more plainely fet downe tor this purpofe. Thefe had,you shall draw through the middeft of your 
reclining flat,his bafe line parallel to the horizon,vz, A B, which,:asis {aid, in all thele dialles, lyeth directly 
‘North and South, euen in the meridian line. In this bafe line A B, pitch the center of your diall, v7. D, and 
thereon defcribe a Limbe for your diall to write the numbers in,and within it a blind circle equall to your 7e- 
svels limbe, wherein fet the note C,3 9F .de. (being the angle of defleétid)aboue the bafe line Northwards: be- 
caufe the North pole is eleuated,drawing foorththe line D C,where your cocke muft ftande in all refpects, 
“as inthe 19.chap.you did in the declining wall,from which this little had differed, ifin fleed of the reclina~ 
tion, had taken this complement being 40.degrees,vz.the mounting of this flat aboue the horizon:and re- 
koned this 40.from the Zenith line,where here I counted § o.from the /émbe,all commeth too bee one azi- 


An Eaft flatreclining 50.deg. 
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muth.But to proceede,now you muft remouethe fnitor of your Jewel to the walles eleuation founde) that is 
to fay) fet him 3 92.deg.vnder the pole, wheron from the limbs inwards, reckon the angle of deflection, vZ. 
3 9x deg. which angle alwayes hunteth out our meridian, forthere shal you {ce to cur the finirer,the 5 4.meri-< 
dian counted from the limb,which is he fré whence we countall our houres:being in this figure,theline A B 
the limbe of the Jewell is as hath been faidein the 1 g.chapter,the meridian of the Matte, and reprefenteth the 
Jine D C,where the cock ftadeth, In this figure fro the crofsing of this 54-merid.with the fixitor,reck6 tothe 
next 15.meridian towardes the limbe,which you shall fee to cut in the Finitor 1 37 -deg.fro the crofsing:thofe 
deg. I fet inthe blinde circle from the bafe line A B,towardes D C,the line of deflection, and thereby draw 
aline thorow the fame to the dials limsbe for my firft houre on that fide: then look I on my Jewell to the nexe 
1 5 meridian, being 30.meridians from thejfaid crofsing he cutteth on the jiniter 24—.deg. counted from the 
crofsing forthe fecond houre line. Then the next 15. meridian beyondethat,he cutteth 3 4,deg. of the finie 
tor for ue third houre line:thefe two houres I fet likewifein my diall:then haue I but 9. meridianes more 
to the limbc,therfore [ muft reckon thence backe againe tyll 15 .be yp, whichare 6 deg. backe, reckoning on 
the fixitor from the faid crofsing to the limbe,and thence backe againe to the fame 6.meridian I finde fo 43.de. 
~: for the fourth houre:which being fet in my diall,falleth out beyond the line of deflection, fo thatheere the 
- eocke {tandeth betweene two houres lines. And fo proceeding for the reft,as in the declining diall: you shall 
finde 5 3.deg: for the 5 -houre line, 6 3—.for the 6.76.for the 7.9 3—.for the 8.and fo foorthif neede were. 
But in our countrey, 8-houres from the 12.any way is enough at the moft.In like maner for the houres yn= 
“der the bafeline,count on the finiter from the {aid crofsing towardes the center of the Zewel,and you fhall find 
a 7x.deg.for the firft, 40.for the fecond,65 .for the third, 86—.for the 4.and fo foorth if neede bee. All thefe 
fewerall notes made in the blind cirele,and hourelines by them drawen tothe limbe of your diall, and your 
cocke fet Northwardes plumbe from the flatin the line of deflection C D, equall in height to the walles e= 
«. Jeuation,vz,35~.deg-hygh, your dyall is made. The bafe line A B, beeing that it lycth in the meridian, muft 


_needes be.12.0f clock. Thereft of the numbers you may by reafon fet to the other houres. All which pe thg 
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figure before you may moft plainely fee. 

Then for Eaft and VEett inclining flats,the dials are made in very like maner,fauing that the line of de- 
flection lieth Southwardes,é& vnder the bafe line the cocke beholding the South pole,(e that this diall ;would 
feruc to a VVetinclining flat, 5 0,deg.being turned vpfide downe,& the numbers altered:of all whichmy 
sninde giueth methat my Jewel fheweth the reafon fo theorically that I neede {pend no more f{peech thereofs 


_ Chapter 26, 
How to finde the angles of the poles eleuation,dials defletteon,and meridians a[cenfion, 
so any reclining or enclining wall declining. 


¥ the title of this chap.you may fee that there belongeth to the making of a reclining diall many angles 
$+ywhich muft firft fphearically be gotten before the diall can bee madetnamely his reclinand fré the Ze- 
“~ nith,his declination frorathe-North or South in his bafe line, his deflection from your meridian, and 
nowe laitly another angle leptin,which is the afcenfion of your meridian aboue the bafe line,which in the 
laft diall were both in one felfe fame line: therefore what did I fay in the 1 9.chap. that the declining dialles 


. were hardeto make beforetimes It is not fo perhaps, if that be true,then were inclining and reclining dials 


more harde,nay moft hard, yea and fo intricate,that I hauc not {cenc any to haue pertourmed them, but on- 
ly Andreas Sconerus,yet hee without any theoricall demonftration. But itis {uch an intricate peece of work 
and the worfeby mifprincing that he himfeite had needecome againe.to vnderftand it. There muft be fuch 
a fort of circles,lineaments,{uch a number of quadrants and deuifes drawen and diuided ypon the wall or 
paper in fuche abundance ere thediall can beee niadethata man wouldethinke ita wildernefie of lines ra- 
ther then any reguler peece of worke.Tell methen,ifthe diamond be fet by, in that heis rareand fhineth in 
the darkeft places, and cutteth deepe where nothing els wyll feratche, who dare cauill thatI call my in- 
ftrumenta Jewell,that fheweth the moft hidden & difficult matters of the {peare as broad as day,and perfor= 
aneth thehardeft with plainefle & eafe. But now tocome to this defufe matter which hath balked a great 
snany who haue been very bulic to fhewehceir skiilin other flighter dials. _, 

VVhen you haue the reclination of a wall,flat,or banke,together with the declination of his bafe line, as 
in the 33.chap.is fhewed;Firft place the fintor in the axtree line of your Jewel,which here shall be your meri- 
dian,thence remoue thefinitcr tro the South pole towards the left had, if it be of a South flat reclining ,&‘his 
declination V Veft or rightwards,if Eaft according to the deg.of declination,and fo fhall your Jewellremayne 
in an excellent conftitution for this purpofe As in example of the banck mentioned in the 23. chap. the de- 
clination of hisbafe line was 782.from the South V Veltwards,the reclination 5 6,deg;V Vherefore the fri= 
zor, firit laid in the axtree, which hecre I meane shall reprefent our meridian: remove the South end thereof 
left wards 78 =.deg.which done,you shall finde the Zenith point of the Reere,ftanding 11~. degr. from the 
North pole. Now vnderftand what your Jewell doth here reprefent. Firft the limbe is our horiz_on, the axtree 
line isthe Eaft wall or meridianin whichethe North pole muft necdes be found, the Eguino@iall isthe 
South wall or Eaft azimuthgthe center is here the Zenith of our horifon, the right hand ac this worde meri« 
dies is Baft,and the left hand at media nox V Velt,in re(pect the Jewell is heere imagined to lie Matte,the Zenith 
line reprefenteth the fide or bafe line of the banck,the finirer the bafes perpendiculer, wherein the reclination 
istaken. Laftly,if on the fixitor from the center you reckon the reclination of the banck,vz.5 6 -deg.there haue 
you the azimuth reprefenting the bancke or rather the horizon,wherein the flat of the banck lyeth, whereto 
our dyal muft be made.Now fir that you fee the ftanding of all the circles of the fpheare needfull for thys 
purpofe in theyr due conttitutid, itis fome cunning yet to get thofe angles, which this chap, propofeth, nor- 

Fadnsing one of them is there athande : for if youreckon from the Zenith poynt of the reere,the deg.of 
the faid 5 6.azimuth ynto his crofsing with the axtree line, you fhal finde them 4 37-deg.which isthe angle 
of our meridians afcenfion,that is tofay,our meridian croffeth the bafé line of this bancke making an an 
gle about itof 1 3z-deg. for the other. angles, firft reckon in the axtree line, which now is our meridian as in 
the 16.chap.you did the poles eleuation,vz.5 1 ¢.deg. from the limbe beeing nowethe horifon, there make a 
prick with inke for the pole: for now if youcan deuife with all your skil where pole Zenith of the bank 
lyeth on your Jewel,and trom himto lett downean arch of a great circle,cutting th e faide poleor pricke of 
inke in the axtree line,hee muft needes reprefent the meridian of the banckes horiz.on,by the t.book.and 4, 
chap.and ftande perdendiculer thereon, wherefore his portion or arch betweene the 5 6, azimuth,and the 
fayd pele or pricke muft needes bee the poleseleuation & the deg. of the 5 6. asimuth betweene itand the 
axtree thalbethe angle of deflexion. Now to make this matter plaine by demonftration,reafoa thus. The 
Zenith line reprefenteth a wall declining V Veft 78>.deg,that is to fay,a wal perpendiculer on thebateline 
of this bancke, therefore his poles Zenith & Nadirmuft needes bee in the endes of the fiaieer: but fince this 
bancke reclineth from the Zenith beyng the center of the Jewel 5 6.deg. rightwardes 3 therefore his pole Ze= 
nith doth come in as much on the other fide from the limbe towardes the center in the fniter line, asinthe 46 


_. booke and 4,chapter,and 5 .booke and 24.chap.hath been {aide, This 5 6.deg.on the other fide of the fnirer 


founde,you fhall nowe tor necefsties fake lay the label on the axtreeline,and therein make the foreaid prick 
for the pole,and there the /abel fixed to the reere,you shall turne about the reercand label fo fixed tyll you fing 

fome ofthe meridians ot the mater too cut both the faide pole zenith founde in the finiter,and the {aide pole 

pricke in the label, which you fhall finde to bee done by the 65 ~-meridian counted from the dnsbe there ftay 

yourreetand reckon on the fame 65 +»meridian the degrees betweene the {aide pricke in the dabell, and the 
{aide 5 6.ax imuth which you thall finde 35 >.deg.the fameis theeleuation of the pole to this bancke. Then 

reckoning on the 5 6.azimuth from his crofsing with this 65 z-meridian yntothe fiduciall line of the datell, 
“which nowe reprefenteth our meridian,you fhall finde 28.deg.the angle of deflexion,and fe much muftthS 
cocks 
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Cocke ftande aboue the meridian:and thus haueyou gotter all thofe angles, bcholde the figure of the next® 
chapter,which if you marke well doth after a fort reprefent your /ewe//, in the conétitution of this chapters 


¢ Chapter py wh. wana ot 
How toperfourme the laft chapter by [pheartcall triangles very eafily sand with 
great pleafure and profites.. . =: 


Ome perhaps will {cant giuccredite to the finding of the angles in the laft chapter, pethaps miftrufting 
Dae skill,fince fo many learned men have been contented to pafle by them : fome againe inay happily nos 
well ynderftande that hath been faide,and other fome,I prefume loue more wayes to the wood then one 
who knowe well that change of pafture maketh fat calues,and therefore to all fortes I thought thys chap. 
very conuchient. You fliall as I taght you in my booke of triangles, drawe ina figure fuche circles of the 
spueeiceae you areto deale with in this queftion,as here I haue done it to your hande,partly by ame,whiche 
or this rurne ferueth as well 2s the trueft draught,where in the circle A B C D, reprefenteth our horifon 
A B.our meridian,C Dour Eaftline,E ¥,the ba(e line of the banck propofed,G K Hythe a(imuth crofsin g 
hym fquare,in which the banckes pole zenith muft needes be by the 23. chapter EN F, isthe gteat circle of 
» the (pheare wherein the flat of the banke lyeth: A,the North poynt of our horizon B,the South, D Eadt, C 
VVelt,the center K,our zenith K N,the reclination of the banck,v?.5 6.deg.I, the pole zenith of the ban cké 
eleuated aboueG,as muche as N reclineth from K, by the 4.booke and 4.chap. G, the pole zenith of hys 
bafe line E F,or rather of his perpendiculer flatE K F, declined from the South pointe B,according too the 
quantitic of G B,founde in the 23.chapter to be 797 degr.the pointe L. isthe North pole eleuated in our 


meridian circle A K B,aboue kys North point A, accordyngto the quantitie of A L, being 5 iFdegrees. 


Your plate being thus laide and well vnderftood,then begin to defcant on it thus, And firlt too get thee 


Jcwation of this bancke fince the angle G KC B,is ktiowento be 782.deg-his complement B K F,fhalthen be 
2 


; 13,-deg. by the 5 booke,and firft. chap.to which the angleE K A,is equall by the 5. theoreme: E G is a 
North. » . Guadrantor 90.deg.to which adding E A;being 11 
+ .deg.it maketh 101>.the angle A KK C,then A Lo 
beeing as is {aide 51 =. leaueth his complement L 
K, 382 .deg.likewyfe G Lbeyng 5 5 .deg.leatreth hy $ 
complement K I,being the diftaunce of the bancke® 
pole zenith, from our zenith 34.degrees.Heere then 
aue youa (phericall triangle,videlicet,I K L,whole 
two fides K,34.deg.and LK, 38 }.deg.togeather 
sg wyth the angleI'K L,101+.deg.are knowen,wher« 
* fore by my 13. chap.of triangles, the fide I L* shalbe 
founde 5 4>.deg. which is the diftance betweene I. 
the pole zenith of the banke, and L the North pole, 
thecomplement.whereof beeing L M,muit necdes 
be the eleuation fought for,v3.35~degr. Then for 
the angle of deflexion, you shall ynderftand thatthe 
fameisthe archofany fats horizon comprehended 
3 betweene theimeridian of tlie place, and the meridia 
South. of the flat: as in this figure A K B,is our meridian, be= 
ne caufe he paficth by the pole Land our zenith K, and 
IL M, isthe metidian ofthe bancke, becau(e it paffeth by the pole Land thebanks zenith I,by the defini~ 
tion inthe firft booke & fourth 'chapter:and thereforethe atche OM shalbethe degrees of deflexion which 
zo finde defeant thus: fince by the § .booke & 1 3-chap.you haue founde the fide L, of the triangle 1 K\L 
and alfo the angle I L Korat leaft if you haue not,you may: the angle O L M,jis equal toit by the 5 .theo= 
reme: the an gleO M L.isa right angle by the 3.def.and 3.theoreme. V Vherfore to be short, here you have 
the right angled triangle L M O,whofe one fide L M,4 5= deg.& his one angle not right O' L’M,arekno- 
wen:wherforeby the Bop Sr seo fide‘ M, flialbe found 28.de. Now laftly tothe angle of the meridids 
a{cen.which is the archofany flats horic.c5 prehended between the meridia of your place, & his bafe line 
which in this figure is the arch E O,for which you haue the right angled triangle E O A,of which che an- 
gle Aisa right angle by the 3.def.& 3.theor,& the angle A E O,is knowen,becaufe by the 4.def. itisde- 
nominated by N H,being 3 4.deg.thecOplement of  reclithe fide E A.is {aid before to be 1 1 deg. where- 
fore by the 5.b.9.¢,you shal find the fide E O,1 35 deg.which is the angle of afcenffought for, & fois p fide 
© A,7z-de,whichis the mounting of our merid.aboue our hor.in this bank or flat,if we had need therof. 
» Many wayes might you-defcant yponthis figure,to come by the premifes,.as by alittle exercife you, thall 
finde : as for the purpofe another way,and thata-thorter way, is thus: if you will begin with the meridians 
afcenfion,you may firt finde all the fides and angles of the right angled triangle E A O,as1 haue laft before 
fhewed.And afterthst haue you the right angled triangle L M O,whofe one angle not right LO M,by the 
g theoreme is equall tothe angle E O A,ofthe former triangle knowen,and the fide O L,is knowé by {ub- 
duéting the fide of the former triangle A O,outof A L,the 51 ? datitude, Therefore againe bythe faide.¢, 








¢hap.you fhall know the fide O M,whichis the quantitie of the deflexion,and the fide M L,the poles eleua—' 


tion aboue the bank fought for:& fo IcGclude this chap.leauing the reff to your diligent indeuour. 
Chap, 
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Chapter 23. 
The angles of reclination delination,elenation dcflettion,and a{cenfon had as 
before how re make the dial ta.areclining wall bancke,or 
, flat declining. ‘ j 


Auing {pent ouermuch {pecch about dialles alredic I feare mee;and yet like to {pende more,the mat- 
ter yeelding it felf in {uch abundance,I wil for breuities fake proceed ftreight with an example which 
fhall bee the dialll made tothe bancke in my good confins garden at Aldermarfton, mentioned in 
he 2 3 chapter, where becaufe I wold haue my work laft,and be furely placed, caufed a {quare to be made 
of foure peeces of timber, eche twelueinches broade,and in length three yardes,equall too the depth of the 
bancke, as in this figure you fee A B C D,andto be fet in euen withthe turfe: fo thar of the lower peece 
Fup \pper esige 4 B,did feruc for a pee ae orbafe ne ofthe banke. Then did! appoint the center of 
is diall in the lower angle Southwardes,vz.in A:In which point A.I placed the cen S 
micircle, which I had sivrayes readie for fuche like R nk * OME of a synpdlen fe 
purpofes, his'diameter being 3.footin legth which To a South flat reclining 5 6 .degrees.de - 
A laid even in the bafe line A B,as in this igure you clining VVeh 782..de ihre a 
ee:for onthe graffe I could make no blindecircle: Ng SEER “a 
whichdon, faftening a threedin the cenrer A,I ex- 
tended the fame fo many deg.aboue the bafeline A 
B,in this wooden femicircle, as our meridianes af= 
cenfion founde in the 25.0r 26 . chapter came to, 
VT. 13 d.deg. whiche threede or linecroffeth the 4 
fide B C,injE,this line A E, is the meridian too vs 
here.at Reading or Aldermarfton all is one,fo little 
differeth not being but 8.miles betweene: wherc- 
fore being fo, it muft needs be allo the 12. a clock 
line,;for in all dialles the 12. isin the meridian of 
the place: that done, £ extendethe threede from A, 
to fo many degrees in the femicircle aboue the me- 
ridian A E,as the angle of deflection founde in the 
2$.0r 26.commeth co,vs.28.and it croffeth the fide 
B C,in P,this linc A P, is the place forthe cock,and 
fois this bancke prepared for this diall. Therefore 
nowe am [too batik mee too my Jewell, whence 
I muft fetch all the houres fpaces: V Vherefore I fer 
the.Finitor vnder the pole according ty the eleuanio 
f of the bank found in the two laft chapters ,wher- 
hi onthen Ireckon the degrees of dehegion, vid. 
28.degrees from the umb inwardes, there I finde to cut the 43.meridian ;which as Itold youinthe 1 9,chap. 
becommeth our meridian,and reprefenteth the line A E,in the bancke,the Jimé being in this eafe the banckes 
meridian,vz.the line A P,wherfore you may proceed euen as you did in the declining diall imagining the 
meridian A E.to bee the plumbe line on the wall:as for example,I reckon on my Jeyel too the 15. meridian : 
from the fame 43.meridia towards the limbe,which I find cutting in the Fistor 1 1 degr. for the firft houre 
wherefore extending the threed from A tot 1¢.deg.in the {aid femicircle abonethe line A E, I draw there 
by the firtt houre for one of the clocke : and fo proceeding in all re(pectes with thereft, euen as is donein 
the diail of the 24,chapter, as by this prefent figure doth more euidently appeare,then by manifolde words: 
wherein I haue fet to the degrees of euery houres{pace,for your berter {atisfaction, Ther is no differencebut 
that there I began the hourcs fromthe bafe line, the reafon was, for that the fame was there the meridian. . 
The diall being madein maner of this figure,| made the cocke of a barre of Iron ifluing a flope out of ‘the | 
center A,according to the eleuation of the bancke being 35 -deg.ftanding plumbe ouer the line of deff ec- 
tion A P. This barre was fapported with two other,on ech fide one: but in placing of thefirft barre the 
pretieft matter I would note vnto youis,that when as by 4 quadranc his center fixedin A, you lift vppe the 
flope barre too this, 352.cleuation if youler downe, aplumbe line from:the vpper. edge thereok hee thes. 
I fhallbe. eruly placed when as this plumbeline hangeth euen on the + 2.a:clocke line,vz.A Bo 





Ls) 


ie Of inclining dials reclining. 
HE reafon,order,and making of thefeis all oné with the reclining, but moft commonly’ vice vr/ajas it 
was in ther. 20.chapter betweene North and South declining dials,the one vpwatdes, the other 
downwardes? In which the very conftiration ofthe:lewel/ vpon any cituation propofed, as hath been 
fhewed will inftrué& any man of iudgement more by the bare beholding of ic then I fhould doe itl vwoulde 
i contend to write great volumes of all the dinerfities whichare very many. | For as well of the reclining as 
inclining,fome will fall out to bee right horiZons,fome oblique, fome haue the South pole eleuated,fome the 


| 
Chapter 29. iol 
; 


North'pole:in fome our meridian lighteth aboue the bafe ling, as all doe yer thant haue fhewed,in fomea~ 
{ gaineour meridian wyllightvnder the bafe veeeineenl i inelining dials, and then may.it bee called the | 
sncridians defcenfion, Al thefethinges the Janel thew eths theasking, of which he that well a 
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allthis fixt booke. cannot bec to {eeke,and for himthat yoderftandeth-not the fame, ie were great pitie too 
trouble him with more.t-prefume that f haug fo theorically,or rather vranically dhewed the making of di- 
als in this booke,that Imay turne you loofe to theref : gnd therefore if you giue it ouer for once reading 
you learng not that of me. eres Teague Or ae srs ayn the meer? prrette 


Chapter 30. 
Howe toknowe in what countrie any declining, reclining,or inclining deall,woulde or 
of right fhoulde ferue as an borizon dial, and allo to make bim foewe a 
the houres of the fame place together with yours. , 


Very man that hath yettaken vpon him to be the authourof diall making hath delighted tao adde 
E cone noueltie of deuife withthem : as in Sconer, Orontius,& Munfter you may fee:of which the pur- 
eyng in of the fignes with the plenetaric houres,and fuch like hath beene moft taken yp and accounted 
of. Therefore I am to bee borne wythall,if { augmentthem with 4 deuife or two of mine: fince then there 
are no declining,reclining,inclining,or Eaft or V Vet dials(the North and South reclining & inclining on- 
ly excepred)but in yery deede are dyals of other countries,wrefted from their owne deliniation, to ferue 
ourturne heere, as inthe fixe chapter I haug faide,and that thetrue meridian ofthediall ro his owne coun- 
trie,isthe line where the cock ftadeth; therfore to place other houre lines in any declining or reclining diall 
to ferue his owne longitude fhall bee more eafie to doe then the declining houres.For when by the 19. 24 
and 27,you haue placed the houres of your countrie by helpe of your newe found meridian,as there hath 
been thewed, you shall againe(your lewell ftanding as there toa the wall or banckes eleuation) couriz thefe 
newehoures from the /imée in very like manner asin the oblique and South wall diall you did : & place 
them in your dyall on each fide of theline of deflexion like diftaunce as in the nienth & tenth chapter, they 
were on eyther fide of the meridian, that isto fay : asyou finde the houre circles diftaunt fromthe lmbe 
of your Iewell by degrees of the fnirer,(o place the houre lines of your diall like: diftant from the line of de- 
flexion by degrees of the blind circle,among the other before made,but with red or fome coloured lines and 
fioures for diftinétion. This line of deflexion being as is {aide the meridian of the other place muft neeces 
bee the 12. 0f clockelineto thefe new houres, Z 
from the which the other houres may eafily be Zenith. 
numbred according!y,as by this figure you may 
betrer fee then by much fpeech,which isthe di- 
all made,in and by the nen teenth cha.in refpe& 
of the blacke lines and'figures: and the prickte 
houre lines and figures are drawen and placed 
by the g.or rather 10.chapter, according to the 
waileseleuation being 21%.deg. euen as thogh 
he did not decline: that is to fay,the fniter being 
fet asin the nienteenth chapter 21 3 degr.ynder 
the poleall thofe prickte houre lines are coun- 
ted on the Finiter from the lite, and not from 
the 60. meridian,as there the other were,and fo 
(econ each fade of the line of deflexion. Then at 
thelaftro conclude our purpofe, this rule is ge- 
nerall,thar rhe degrees counted on your Jewel a 
mong the meridians betweene the Limbe & that 
meridian from whence the houresare counted 
by the 19.25.and 28.which in this diall are 60. 
is che diferen.of longitude of fuch countries fro 
ours, wheretothe prickt hovre lines ferne, or 


more plainely,the diall of right ought to ferue, 4 
which if the dial decline Eaft muft beeadded, but if VVeltas this doth, then fubducted from yours, yz.60 


out of 14.0ur longitude here at Reading: which cannot be taken : therefore adde (asin all fuche caces you 
muft)360.vnto 14.it maketh 374.then take 60.out of that,you haue left 314 the longitude fought for, of 
all fiuch places to which the fhade of the cock among the prickt houre lines yceldeth the ‘houres. Nowe to 
know what countries lievader that longitude, you muft repaireto Ptolomees, Apians, orany other mans 
tables(you think beft)of regions,cities,prowinces.6cc.and {eek howe many places you can finde of the fame 
longicude,write them in fome yoide roome of your dial, for to all thofe doe the prickt houre lines ferue. [ 
haue (ought in Apians tables called Abacus regsonum 8 can find very few of or neere this 314.long. whereby 
it fhouldfeem that either the world is not much difcouered on thatcoaft,orels that the Sea is largethat ways 
only thefe I noted out of Carthaga Infula lying in America whofe longi.J find 315.deg.10.min. whichis very 
neere Alfo another Iland in america called Spagnolla,wheve is great Jtore of Gusacum, whole middeft is in Jon» 
girude 314 .deg-Allo two other partes of 4merica in the land of Peru,called Montana Altisfima, in longi. 312. 
Be Caput de ftade 3 1 7-whith are neere enough fo they exceed not 3.deg.all thefeI writeia this diall, Too bee 
fhort,you fee that when the Sun giveth 12.0f clock to vs it theweth'to any of thofe places,but 8.of 'clocke 
among the prickt houres,& this is that whichin my 1, book 12.cha.I mentioned, You wil fay perhapsthat 
al] chefe. differ in lat: That is not here matcriall,for the long.only maketh the difference of houres.V Vel, the 
Jatit. may cavfe the Sun to rife & fer fooner orlaterin one of thefe places then an other, yet keepe they one 
fight of their houres.Burif you will ncedes knowe to what countrie this diall ferueth, both in refpect of lon- 


gitudeand latitude,feeke in the tables whether anye of thefe places before founde, beein latitude equall 
P ko 
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ai4 The Mathematical Iewel. — 6. Booke. 


to the walleselewation or height of the cock, v3.21 3 deg.& the fameis he who you look for:you thal find» 
Larthaga infula in lat.22.deg.15 «min. which is neere enough toferue your turne, & fo { leaue you, Note that 
in this figure becaufe the line of deflex.fell out iuft in one of the houre lin es,therefore all speprent houre- 


ines of necefsitie fall in the reft of them,by which meanes I neede but fet too new figures ferwing the om 
i | ‘her countries,and it is done. 


Chapter 37. 
How to place a flat reprefenting the horizon of any countrie,citie or place in the 
worlde beth according to the longitude cy latitude 0 of the fame. 


A: itis a pleaant thing by the laft chap.to fetthe houres in your dials too the longit. of other countries 
Awhereto they ferue:Sono doubt, it is as pleafant,or rather more pleafant to know how to make a bo= 
--_ dy,which thal haue-diuers flars fanding bothzo the longi.& lati,of what places you wil nominate.For 
if ‘you make a body replenithed round with fundrie flats as well reclining inclining,&c. yniformlie as the 
moft do, itis achaunce ifany of them an(weare any {peciall place you defire eitherin long.or latit.To per= 
forme this matteris harder then a man would take it for:it {pent me fome ftudie at the firkt to compafié it: 
bur now I hope to layit open enough to the learner. Admit therfore that I were to make'a bodie of fundry 
flats looking every way fome vpwards,fome downwards,fome this Way, 'fome that way, as in times paft I 
haue done with great labor of fecking theangles: which now by help of my Zewel I could do with more cafe, 
and chacin the fame body { would place:one flat exa@ly lying parallell & leuell with thehoriz. of Rome, 
hi shar it might be feen how that horix.lyeth ynto ours * the firft thing 1 do,I goto Ptolomes or Apis tables ' 
Where I find the long-of Rome 3 7.deg.almoft the lat.41.de,go.mi.Ourlongi.here at Reading ig 14. well 
meer, our lat.5 1 F.deg. then taking 14 out of 37.there refteth 23 .deg the difference of Jang, of Rome fro 
| Reading, &'that Eaftwards,bicaule that log. was greateft. Thefe had,you fhal with waxe fixe the labell.5 = 
$.deg.vnder the zenith point of the rete leftwards,which point reprefenteth the pole, & the late/the Finitog 
det ro.our lat.that done,count among the az i.ftom that part of the /in.b wheretothe labelis fixed thediffers 
of long.v:.23.deg.& on this 23. azi count tromshe zenith point downwards,the lat.of Rome,vz. 4.1. 40+ 
there make a fure prick with inke,for in that that the {aid 2 3-azi.ftandeth for the meridian or circle oflon=_ 
* gitude of Rome,therefore that prick being that it boundeth the poles eleuation there muft needes bee the 
North point of the horiz.of Rome. Now for that this 2 3.a(i.commeth.in towards thecenter, therefore hys 
pole zenithor Nadir muft needes bec the 23.deg.of the finit. beyondithecenter by the 5-bo.24,ca.Andbe- 
canle the poles Cenith 8 Nadir of the merid.of any hogiz .lye im the Eaft & V Vet points ofthe fame hor, 
therfore the fame 2 3-deg.of the finit_fo-cofited beyond the center shall here bethe Eaftor VVekt point of the 
hor. of Rome, & in truth muft needes be here the V Veft pointif you-coneeiue ir as wel.as I do:syel then,ha- 
ning two pointes of the horiz.of Rome,vid.the North point-being the prickeamade with inke in the 2 3 aaie 
& the V Veit point being the (aid 2 3.deg.of the fnit.you thal tnrne aboutthe reez 6c label fixed together.as 
before,till you fee fome one merid.of the materto cut both thofe points which you fhall find too bee the 17. 
'merid.counted from the axtree. This 1 7.merid.with his match,v;.the 17.merid-on the other fide of the ax= 
tree, without all douberepre‘ent the whole hori:.circle of Rome even as in the 4-bo.9,¢a;two merid. made 
vpalwayes the whole eclipticke circle. Thus your Jewel beiengin an excellent conftitution for perfour= 
mance of this chap.you shall count the degrees ofthe (aid 1 7:merid. from the {aid prickein-the 23.asimuth, 
which is there the merid.of Rome vato our merid.being the limb,which deg.end in the pole-poinrof the me= 
zer which hereis no pole but an inter{ection, you shallfinde them 16.which are the quantitic of the deflexion 
of this dyall by the def.in the 27. cap. then fromthe crofsing'of this 1 7-merid.withourmerid.being asI 
faid the pole counting on his (aide march merid. videlicet, the 1 7-merid.vnder the axtreé till he crofie our ) 
horifon being here the /abe/, you shall finde 24.degr. & better, which is our meridians afcenfion in that flat 
which thaibe here fet tothe horifon of Rome,but both thefe anglesare more then bargaine : forthe drifte 
of this chap.wasno more but to get the declinatio & reclin. of this propofed ac whicl you shall alfo now 
haue & thofe intothe vantange. Reckon therefore the deg.of the labe/ between the limbe & thelaft interfece 
tion of the faid match merid.the fame you hall find 2 3.deg.thecomp!ement whereof,vid.67. being thede. 
of the /atel betwenethe fame interfe@ion & the center of the Tewel,is the declination of the bate line whiche 
mutt needes be Eaftwards from the South becaufe Rome lyeth that way from vs. Now for the reclination 
of this flat you shall from the {aid laft interfe@ion in the /atel count on the {aid match merid.to the pole be~ 
ing asis faid 2 4.de. and fo round thence by ‘the deg.of the other 1 7-merid.tyll youcometo 90.whichen= 
deth ar 66.deg.thereof counted i rhb a oucr that 66. degr. make.a pricke with inke on the - 
Reete, then turne about thejreere & label til fixed till the labellye euen with the Equinottiall ine,& there you 


fhallfinde the 22 -imerid,connted fromthe axtreetocut the faid prick laft miade in the reet over the {aid 66 
{i or rather 90.degr.whofe deg. from the fame prick countedto the pole,are 71>.the reclination of this flag 
i, fought for:the complement wherof being the deg.of thefamre 22 3..from the prick tothe label,ys.1 8=.dege 
We is the mounting of the fame flat aboue our horix..in his bafes perpendiculer.‘Uhus in end (fince the declinar, 
is found 67.deg.& thereclination 712 .deg.)I conclude that to placea Aathere at Reading, leuel or paralleg 
with the horif.at Rome,that is to fay, to agree with it both in longi.& lat.the fame muft bea South flat de= 
clining Eaft 67.deg.reelining 71+.deg. which by the 22.&& 2 3-chap. you may eafily knowe too fet,and by 
the 28. make chedialthereto,and by the laft chapter piace the hourcs of Rome. 

By the way note thus much that though in the conftitution of the Jewel by this chap. the pole point of the 

mater chaunced aboue the labell,yet you fhall in the like working manie times hnde the pole fall ourto bee 

‘ wnderthe /abell.In cuery fuch cafe that which here being aboue the abel was your meridians afcenfion, fhall 


then bee your meridians defcenfion being vnder the labekmany fuche like notes you shall finde by your owa 
practife and induftrie, : 
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The Mathematical Jewel: 
Chapter 32, : 
To perfourme the fame by [pbearicall triangles. 


6. Booke: 24§ 


O bring you in vfe with fphearicall working by triangles, Itake this needles paines, fir make yout 

platform as here you fee,A B C D,is our merid.A B the axtree,A the North pole,C D the Equi.E F 

our horizon, K our zenith, E North, F South,the center P. Eaft and VVeit,E A our eleuation,yz.5 1- 
F-deg.C L the difference of longitude,yx..23.deg.A G theeleuation at Rome,v7.40.degr.40. min, G che 
North point of that horizon PH equall tooCL, . and as 
therefore H the pole Nadir of A LB by the 5. booke 25. 
chap.being alfo the V Veft point of the horifon of Rome: 
I drawe therefore a circuler line by ame from G to H,and . 
beyonde letting him to croffe E F,forme where at aduenture 
in Q:This circle GH Q, if hee weretruly drawen repre- 
fenteth the horizon of Romein his right cituation to ours 
Now then I reafon thus G L, being the complementof A G 
snuft needes be 48 + .deg.which by the 4.def.denominateth 
the.angleG.H L,to the which angle D H Q isequall by th¢ 
5 -Theoreme:then the angle D H-Q,, v¢.487.taken out of 
afemicircle,vz..D B C leaucth 131.¢.degr.the angle PH 
Q, angleD P Fis 38} .de.the Equinodtials height aboue 
E F,our horiz.on P H is23.deg. as before. Heere therefore 
haue you a{phearicall triangle P H Q., whofe two angles 
HP Q 38+.deg.and PH Q.13 1;.deg, ate knowen with 
the fide lying between them,vz_.P H,23.deg. wherfore by 
the 5.bo.17.ca.you shall find the fide P Q to be the 6 7-deg. which is the declination of the bafe line of this 
flat propofed,and the angle H QP (which by the 4.def.is denominated at'90,deg.frd Q by R T tobe 18 
+,dég the flats moiiting aboue our horizon E F,whofe complement T K is his reclinat. fought for.I might 
by this figure get the deflexion & aftenfion,but they are eafie enough by the 2 6.0r 27.ca, now thé declina= 
tion and reclination are had. 





Chapter 33. . 
To deferibe dials to al maner of declining walles and alfote all Eaft awl Weft reclining and in 
clining flats more at plac(ure then yet bath been lbewed without foreknowing the <% 


angles of eleuation or defle xion, 

S° wonderfull is the copie of operation by this inftrument thatiris ftrange fo much matter & fo great 
varietie should be coprehéded in fo fimple a thing asit is to behold. Truly Iam fo drenchtin the bowels of 
this Jewel that I know not-almoft which way to turn me,or whé to determine an end.For being now re- 

die to fend thefe 6.bo. to the preflesthere fodainely commeth into my head a farre eafier courfe for all decli+ 

hing reclining && inclining dials of what fort focuer: which for the moft part are very troublefom by the 196 

_ 20.& 28,¢.in numbring the houres from the new found meridian there. Verily were it not that I challenge 

the firft invention of the former way! might.here euen bluthto think whata compaffe,] haue fetcht what 

extreeme paines & ftudie it hath coft meetoo atchieue the fameeuen by the racking of the {pheare as I may 
terme it.But it is written of a great clerke, facilins eff addere inuextis qua de uenacomponeré ywhich shall be a (ufficiet 
tutele for mein this behalf. Neithet am [ to be more afhamed of this then all other writers before me euen$ 
printes of Aftronomie as fom of thém haue been termed,are to be reproucd in that all rhey.haue nottaughe 
to make thefe bufie kind of dials by the vfe of either the Spheare, Globe, Aftrolabe or any other inftrument 
as welas they hauethe other 2.eafie & ordinarie dials.But now to the matter, firft you thal ynderftand that 
ail declining dials, whofe making ate taught im the 19.and 20.chapters, and all Eaft and VVetft reclining 
or inclining taughtin the 25 .cap.are in maner all of one fort,that is to fay,their flats reprefent circles of po= 
firion to fome one lati .or other: as for example,all our declining walles reprefent circles of pofition to the 

3 8+.South latit.cuen as our Eaft & V Veit reclining flats are decli.walles to the fame 3 8+ lati.as inthe 2 56 

cha.I fhewed :to al flats of both thefe forts you hhal thts prefently make the dial! without refpeé either of e- 

Jeuation or deflexion,which in all my other cap.muft be foreknowen.And for your better inftruction I wil 

here fhew to make in this maner‘a diall to the South decli.wall Eaftwards 16=.de.mentioned in the 15.¢- 

VWVhich to dol place the fnit.to ourlat-vzis 1>.deg.vnder the pole, then fromthe zenith line towardes the 

limbe} reckon onthe finitor 165 deg.rightwards, there do F finde the 16—.4zimuth,’ whichereprefenteth this 

yall propofed,or more plainely,the great circle or horigon in whole flat his wall lyeth,& isthe 16; .circle 
of pofition,to thofe that haue the South pole 38..de.eleuated, which being found let him there reft awhile, 

And now] muft haue you (fince I can affure you that euery of the dials of this fort are oblique dials) too, 

eallto remembrance the def. of an oblique diall mentioned in the 3.chap.& thegrounde. & reafon whéce 

his lincaments proceed there alfo fhewed:& then if you returne again with this imaginationto the faide 16' 

2.,aZi. where we left you wil be redier to tel ‘mee then L haue been hitherto to tel you,thatthe verye hourg 


lines‘alreadie on'your Jewel diftinguithed by fifreenes,muft needes denide the fame 16; .azimuth intoo hyg © 


horizontall {paces feruing’ this diall : flnce the limsbe is Mill in this conftitution our merid, from when e the 
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houre (paces in all dyals muft be counted. V Vhereforeto go on : becaule in South declining dials the Sotith 
pole is ewer eleuated,and in North declining, the North pole,therefore it shall not bec amifle tuo turne a= 
bout the reese that this cenithand Nadir may chaunge places to the intent you ‘may as well reape the rea= 
fon as driueon your diall. Forthere belongeth yet morethynges too bee obferued and foreknowen: of 
whiche this is oné generall. You muft knowe although I heere teach too defcribe your dials withouc firfte 
{eeking the angles of eleuation and deflexion : yet for the height of the cocke and his place you muft,the di- 
all finshed, craue their acquaintance,and in the meane time haue a great regarde of them,of which too bee 
fully inftructed first you muft note thaton your /ewell any twoazimuthes lying on eache fide of the Zenith 
line, like diftaunc from it,doe by profpectiue reafon make vppe and repre(emt one whole great circle of the 
{pheare, as in my-feconde booke and the one and twentie chapter,I haue (émewhat largely touched, whe- 
ther refort,(o thacthis faid 1 6 +.azimuth with his marche beyng the 162.aximuth counted from the zenith 
line on the other fide doe make vp the whole horifoh or great circle, wherein this wall lyeth. Next to this, 
fince you know that the limbe reprefenteh che meridian of our horiz_on,& that,as I haue often betore {aid, 
cuery wall or fiat hath a meridian proper to himfelf lying among the reft of the meridians, you shall know 
that thelewell being {et to the conftitution of this chapter the {ame his meridian a5 wel in this wall as any 
other flat,which you wyl! make any dial to, by the inftruétion of this chaprer lyeth alfo betweene the zenith 
point of the rect,and the necreft.crofsing of the axtree line, with your propofed a(imuth, for whiche caufe 
all che houre [paces gathered on the fame azimuth from the & enith point of the réeretowardes the axtree, 
of necefsitie mu in your dial be appointed and fet from the 12. tlocke line,towardesthe line where the 
cocke fhall ftande,that is to fay, V V eftwardes of the plumbe line in this diall,becaw(ethe declineth Eaft as be= 
fore is faide,or Eaftwardes if hee had declined V Veit. Thefe circumftances fettled in your minde,then come 
wee neere tothe matter, ‘firft drawer on this walla plumbe line, yz.. A B,in which pitch the center of your 
diali yz_.C,wheron defcribe a rounde limbe bigge enough for your diall, and withinita blinde circle equall 
to your /ewels limb as you are wont: This done, fet the fuitorto our latitude,vz. 51 >. his Zenithe poynte 
downewardes towardes the South pole, as beforcis faide: and from the Zenith poynt towardes the axttee 
looke where the next 15 .houreline(counted from that part of the imbe where the Zenith point ftandeth) 
doth cutthe faide 16 ;-4Zimuth,and you fhal find theron 9.degrees for your firft houres {pace towardes the 
cocks place,which by help of your blind circle you thal fetin this diall V Veftwards of the plumb line: That 
done,looke againe howe many degrees of thefame 16+.azimuth are cut by the nexte diftinguifhed houre 
line of the marer you thall finde 18 + forthe fecond houres fpace:likewife for the third 2754 for the 4. 39 
for the 5 -5 2.for the 6.70. then can you go no further; except you turne againe your reere, that hys Zenith 
and Nadir may chaunge places{: In fo doing you fhall get for the 7-houre 93. deg.forthe 8.118; beyonde 
eight neuer go in our countrie : All thefe {paces you fhall by helpe of the blinde circle fet On the V Veit fide 


Toa South wall declining Eaftwardes 
| 16;.degrees, 


Zenith, 


& IK ple 


eNO 
STI, 


Z Qa 2 


39 27 BE go oF 33h 40 
Nadir. 


of the plumbe line of this diall. Then for the houres on the other fide, you mutt looketo the faide match 
azimath thatis the 16 -a:imuth on the other fide of the Zenith line , & you thall find the {aid firft houre 
line to cut on him, 107.deg. counted fro the Zenith point:the feconde houre line cutteth 2 3; -degrees,the 
thirde 40.degrees,chefourth 601 degrees,the fifth 864.degrees, and{ foorthif needewere. Butfince alf 
walles ferue but to 12-houres,therfore howe many houresof the oftefide of the plumbe line needeth aboue 
6.the other fide hath fo many lefle,norwithftanding you may thus put thé in round if you thinke ftore isno 
fore, Thefe laft houres pei put in by help of > blind circle on the other fide of the plumb line $ defeription 
of this diall is finithed.For the height of the cock & his line of defle,look the 16.0r 37.62. pexform that, a8 


VWVelt. 
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bal beene before fhewed, or rather if you willto the 13.Chapt.whereby you fhall neede gono further then 
this prefent conftirution of your Jewe/for your whole Dyall cum pertinentia, For if according to the inflrudtion 


of the fame 18.Chapt.you reckon on the Finiterfrom the left part of the Limbe inwards 16> deg.there fhalbe 
the pole Nadir of the faid 1 6; azimuth lying rightwards of the.zenith line; I fay his pole Nadir in refpect of 


his face beholding the fouth pole, and at this faide 1 6 deg. of the Fiiitor, you thal] firide to cut the 202 meri- 
dian counted from the Limbe, which in truth is the meridian of this declining wall wherefore following hint 
towards the fouth pole you shall finde him to ctoffe the faid 1 6; azimuth in the 12- deg. from the eaith 
Point of the Reete, which by the definition in the 27. Chapt. is the quantitie of the angle of defexion. And 
the deg.of the fame 20% meridian betweene this crofsing and the pole being there3 64 deg. is theleuation of 
the fouth pole aboue this wall, and is the height of thecocke, All the premifes you fee performed in this pre 


_ fentfigure. 
In the verie like manner fhall you worke, fot all Eaft and Welt flats reclining or inclining,mentioned irt 
there, you mutt here place the <emith lineto the latirude. And 


the 25.Chapt. bur thar infteede of the Frastor 
very felfe Came fort,as by this Chapt.compared with the 25 .you 


fo doe the acimuthes ferue your turnein the 
shall moft plainely vnderftand,the ba(eline of the bancke or Alat,being 12.0f clocke: note that the faide awi- 


muth with his match muft for Eaft and V Vet reclining Dyals be counted from the Limbe, 


Chapter 34- 

Toreduce allreclining and inchning flats declining uato Eaft and Weft,reclining and 
- snclining flattes to fome one latitude or other, and thereby moft 
eafily to make the Dyall. 


He reclination and declination of any flat being propofed or elfe taken by the 2 3.Chap.’you shal thet= 

] by get the angles of eleuation and deflexion as is taughtin the 26.8 27.Chapt,which had, if you finde 
there the North pole eleuated then by the 25.Chapt.if fouth pole, then by the 16.17.0r 18,Chap.you 

may as eafily by the {aid angles of elenation and deflexion get the latitude and réclination, asin the 25 .chap. 
by the latitude and reclination,you got the deflexion and eleuation,and thatin this manner. Reckon the an= 
gle of deflexion giuen on the Limbe of the Reere from the zenith point,thereto lay the Label whereon trom thé 
‘Limbeinwards count theleuation giuen,and the azimuth there crofsing the Labe/counted from the Limbe is the 
e zenithis the latitude,wherein that reciination is to be taken that is 


circle of reclination, whofe degrees to th 
he flatte propofed shalbe an Eaft or W elt, reclining orinclining 


to fay the latitude of that countrie whereto the ! 
e fame flac lyeth in one of the circles of potition. 


flat, or more plainely where th 
For Example the bancke at Aldermarfton his reclination found by the 23.Chap.to be 5 6.deg.and his de- 
.and 27.Chapr. his eleuation was founde 35> deg. and 


clination in his ba(e line 784. deg.whereby in the 26 
his deAlexion 28.deg. By this eleuation and defexion,you shal finde in what latitude this bancke were a bare 
Fah or Weft reclining flat, and how much that reclination there fhalbe, Rec{on firft the deflexion vz. 28. 


degrees on the Reetes Limbe from the zenith point, thereto Jay the Label,wheredn count the elevation vz. 3 5 2 
ahd there thall you finde to croffe the Labelthe 56 7 azimuth counted from the Limbe, which I 


fay is this newe reclination fought for, andthe degrees of this § 65 ac imuth from this cfofsing with the La+ 
belto thé Zenith you fhall finde 44% deg. the fame is this new laticude fought for wherein the faid banckeis a 
weit flatte barely reclining § 62 deg. which being had after the line of our meridians afcenfion and the ling 
of deflexion are placed onthe bancke as in the {aid 28. Chapt, is thewed:you thall infteede of the Finiter event 
a3 was done in the 25 .Chapt.fet the zenithline to thisnew laticude,that is to fay 44.2 deg. vnder the north 
pole leftwards. And thereby the interfections of the 24.diftinguithed houre circles ofthe Jewel with the (fame 
56~aCimuth, and his match azimuth pet fire tHe making of this Dyal in all refpects as in the laft Chapt-you 


did,placing the houresin this Dyall from the line of afcention being the 1 2.0f clocke liné,as in this laft chap. 
you did fromthe plumbline;and it commeth tothe very fame effec with the 28.Chapt. but with more eafe 2 


great deale,as by experience you ghallttie, 
Tn the verie like manner may you performe inclining D 


{titution of the 26.Chapt.which poleit eleuated. 
Chapter 35. 
Ti do the fame fomewbat eafiers 


Ecaufeiri the working of thelaft Chap.I referre you to the 26.ahd 2 7.Chap,to get thelewation & dé= 
B Aleétion of any reclining fiatte declining,before you ¢an wotke your feate, and knowing the working 

of the 26.Chapter tobe in fome refpecttroublefome , I thought good to beate about for fome better 
way for you,and thus mych haue I founde: After you haue taken the declination and reclination of any fuch 
flat bythe 23.and then fet your Iewel to the firft conftitution of the 26.Chap.you fhall eafily thereby ftreight 
finde your meridians afcention ; and your meridiansmounting,, whith two note in minde, and then fet thé 
Label to yourlatitude fixed yandi aboueit towards the pole place the zenith point of the Reereas much asthe 
meridians mounting commeth to, and there marke where the almicantate counted from the zenith equallto 
the meridians afcention doth cut the Label, for the azimuth meeting him chere counted from the Limbe thew- 


éth the new réclination fought, which with his match reprefenterh your defired horifon.. And the,z enithi 
: poing 


deg.inwards, 


yals declining, ‘taking’a {peciall regard by the cons 
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Point ftandeth there vnder the pole to your new. latitudeby which meanes you ma oceede as in thé 333 
and 34-Chapt.is fhewed.As for example inthe fame bancke. x ie 33 
By his reclination being 5 6,deg. and the declination of his bafe line being 783 deg. found in the 23.Capa 


Iplaced my /ewelin the firft pare of the 26.Chapt.to amoft excellent conftitution reprefenting the fame and . 
eucry neceldarie circle thereto belonging whither you muft repaire : and there thall you finde thatthe zenith 


Point was 11+ deg.from the pole,where we finde the 5 6,az_imuth reprefenting this bancke,whofe degrees 
betweene his crofsing with the axtree and the zenith of the Reere which I called the meridians afcention,were 
43 5 deg.and the degrees of the axtreeline betweene the (ame crofsing and the Limbeor pole point ofthe Ma. 
er being in truth our meridians mounting were,7= deg. if [ had made .accoumpt of them there, but I then 
hadno yfe for them. Thefe had which you may alwayes have without any paines for the looking on, I firft 
for the Labelto our latitude v7.5 13 deg. vnderthe pele, then aboue the Label f fer the zenith ofthe Reere equa] 
8o our {aide meridians mounting v{. 7> deg.towards the pole , fo is the pole eleuated aboueit 447 degrees» 
and is our new latitude defired. Then counting from the x enith of the Reete among the Almicanraresthe 
quantitie of our-meridians afcention vz. 13?-deg. I finde the fame 137 almicant. to cut the Labelin the 1 i¢ 
deg.from the Limbe, which in truth is the complement of the declination as in the 31. Chapter it was, from 
which chis conftitution now differeth not: but now in the famecrofsing of the aide almicant. withthe Lebel 
you thall finde the 5 63 azimuth to cut being the reclination defired: So that now if you keepethe zenith of 
the Rete fixed, you have him readie placed atthe new latitude euen as he was inthe laft Chapr, and the 56? 
acimuth your defired horizon,wherefore let the Labe/nowy go his way,for the reft is to be done without him 


by the 3 3. Chapt. oF i : 
Note that if in fteede of the meridians afcention among the almicantares you had here numbred on the Lao 


bel the bafe lines declination v7.7 8-~ deg. fromthe centre, orhis complementyz. 11 z deg. from the Limbe, 
there had you found the faid § 6 azimuth without refpeting the afcention. 

Note alfo when by the faid conftitution of the 26.Chapt.you fhal at any time conceiue that your meridi- 
‘an is depreffed ynder your horifon asin diuerfe cafes it happeneth , then chat which heereis the afcention is 
called the defcention, and that which here is the mounting is then the deprefsion. And in euery fuch cafe the 
genith of the Reereis to be placed ynder the Late! as here it was aboue. 


Chapter 36, 
To performe the’ 31. Chapter fommhat more cafily or at the phe 
leaft more pleafingly. 


cDDirh (et the Finitorto the latitude of the place propofed , Whole horizontal fat you defire to fcituate,then 


reckon inwards among the meridians, the difference of longitude, and the meridian fo found ihal curon 
the Fmitorthe angle of deRexion of the fame flatté in this our countrie, ewen as‘in the i 9. Chapt. the de- 
flexion found the difference of longitude,which had I reckon this deflexion on the Limb of the Reete from the 
Cenith point,thereto I lay the Labes whereon I count againe the Jatitude propofed inwards,and there crofieth 
the ax imuth thewing the polition reclination asI may terme it. And the degrees of the fame azimuth be- 
tweene this crofsing and the xenith point fheweth the epee latitude, that isto fay, the latirude where 
in the horizon of the place propofed is an Eaft or Weft reclining flatte equall to this reclination founde or 
more plainely wherein he lyeth in that circle of pofition, fuch a one asin the lait two Chapters are mentio= 
ned, VVherefore taking this latitude our of yours, there refteth the mounting of your meridian if your 
latitude be the greater, or the deprefsiomif the leffe,according te which if the Label and Cenith point be fer in 
spanner of the laft Chapt. thefame azimuth at his crofsing with the Latel, if yom councthenfe to the centre, 
findeth out the bate lines declination of your propofed flat , and from the fame crofsingro the x enith point 
your meridians afcention. And hating nowe thefe, then if by the firft conftitution of the 26, Chapter you 
place the zetiith line of the Reete according to this declination as thereis taught:and then reckoning fromthe 
Limbe on the axtreeline,the mounting of your meridian found,there ftreight meeteth you the azimuth fhewy- 
ing the true reclination ia his bafe lines perpendiculer {c ought for. By example this will be more plaine which 
shalbe the example iti the 3 1.Chap. of the feituation or placing of the horizon of Roome,the latitude there- 
ofbeing 41 ; deg.and the difference of longitude from vs‘here at Reading 23.deg.both propofed:Firft I{et 
the Finitorto the 41 z latitude vz.4.1 $ vnder the pole, then from the Limbe among the meridians fount the 
difference of longitude v7.23.this 2 3.rcridian cuttethin the Finitor 16.deg. which is the angle of deflexion 
of the meridian of Rome from ours here in our countrie,; Thefehad I then reckon this angle of deflexion vz, 
16.deg.on the Limbe of the Reete from the zenith point, thereto I lay the Lebel, nowe on the Labelinwards I 
reckon the latitude of Roome vz.41 2 degrees and there dol finde to cut the’73. azimuth counted from the 
‘Limbe which 1 call the pofition reclination : And onthefame 73. Az imuthfrom the cutting with the Le 
éel vntothe zenithof my Reete I finde 447 degrees, which I call the pofition latitude, that.istofay, in that 
countrie where the latit. is 445 degrees, The horizon of Rome is an Eaft or VVeft reclining or inclining 
Harte lying in one of the circles of pofition'there : therefore taking that latitude vz. 44 out of our latitude 
vz.5 1; thererefteth 74—deg. the differente, which becanfe our latitudes the greater, is the mounting of our 
meridian in this flatte rightly placed. Thefe knowne you thall firft fet the Label to our latitude yz.'5 12 deg. 


wnder the pole, then place the zenith of the-Xeere according to the otherlatitude yz.445 degrees ore 
{ . 
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fame pole on the (ame fide,or according to the difference: of thefe latitudes vz. 75— deprées aboue the Labet 
becaufe the meridian mounteth,all commeth to one, and then marke where the faid 74. afimuth cuttech the 
Labeland you shall finde betweene it and the centre of the Jewel 67. deg. the declination of the bafe line of 
this flarce (ought for, and fromthe fame cutting to the Lembc is our meridians afcention aboue the bale hine,fo 
you count itonthe fame 73. Azimuth which co our purpofeis little pertinent heere but that the Jewel will 
needs do vs the curtefie, The declination of the bafe linethus knowne, you shall as in the firft part of the 26. 
Chapt. place the Cenith point of the Reete accordingly,:and according to the inftrudtion there it shall winde 
from the Equino@iall 67.deg. towards the pole, where the Reere fixed I counte on theaxtree line from the 
fame pole,the fore{aid mounting of our meridian here found yz.75— deg. and there [ finde to cut the 71 yas 
x imuth counted from the zenith line which is the circle reprefenting the heri¢on of Rome in his right {ci- 
tuation to ours, and his true reclination: but if by the 33. Chapt. you woulde make a Dyall thereto, then 
muit you (the zenith point being as before at the 44+ latitude) take the {aide 73. azimuth.and his match to 
performe your purpofe. Otherwife you may proceede by the 28, Chapter, or rather now by the 40. 

Note that when you haue the pofition reclination and latitude, and thereby the meridians mounting as 
before : you may fomwhat ealier get the true reclination and declination by a Sphericall triangle imagined 
fucha one as AE O isin the 2 7.Chap.For being that as J haue finfe Shewed in the 37-Chap.theangleEO A 
is equall alwayes to the pofition reclination : therefore hauing of the. triangle A E O the fide A O knowne 
with the angle nocright E O A you fhall eafily by the’5.Booke 9. Chapt. get the other fides and angle, of 
which the fide E O thalbe the meridians.afcenfion, and E A the declinations complement,and the angle AE 
O the complement of the trucreclination: hereof looke more in the 37. 


Chapter 37. 
eA moft cafie and briefe way toreduce all reclining andinclining flats declining , 
vaso Eaft and Weft reclining flats to a new latitude otherwife then in 


the 34. 3 5-Chap, by helpe of S[pherecall triangles. 
; North. 


lowing the intricateft part of the whole Art of 
Dyalling moft plainely performed, not thoughe 
of when I wrote the 33.34. 35. Chapt, burfrethly 
came ynto my minde as wasbufilie occupied in cut=- 
ting the prints for this 6.book.Better itis that it come 
zoo late then neuer : I were beft now to fay that there 
be two courfesin making of Dyals; Longation and 
Curtation , asthe prieft {aide to Baluinus in Erafmus 
Dialogue called 4/cumistica,and that it was my chance < 
ro hit firft vpon Longation,as in my 19.20.25 .6¢ 28. = 
Chapters full well appeareth: and yet truely they are 
very plefantand-profitable in diuerfe refpectes though 
not fo redie for Dyalling as thefe & others, & therfore 
not to be reiected, yet let no ma ftand longer on them 
then to conceiue the reafon and manner of them. Wel 
then, now you shall haue Curtation, which becanfe I 
will make fhort of, behold this firft figure whofe linga- 
ments are fufficiently declared in the 27.Cap. 6 there- 
fore [ ncede not repeat them againe reprefenting the 
firft conftirution of the /ewelin the 26.Chap. wherein 
Tam inthis Chapt to let you vnderftand that the arch 
L O is ournew latitude fought for, & the angle L O 
‘M.our-newe reclination mentioned in the 34.and 35. 
Chap, which are moft eafily to be had becaufe the tri- 
angleE A O hathall three fides knowne either by the 
verie conftitution ofthe 26.Chap.or by the 27.wher= 
fore the angle E O Ais eafily had bythe 5. Booke 4. 
Chap.yvnto whichthe angle L O Mis equall by the 5. 
rheoreme and is our new reclination defired,called in 
the 34.and 35. the pofition reclination, Then taking 
the arch A O out of A L, our latitude there refteth L 
O this newe latitude defired called in the 34. and 35, 
the pofition latitude.Laftly you'haue therightangled em 
triangle O L M whofe one angle ner right LOM 
with the fubrending fide O L are knowne, wherefore f 0 
by the 5.booke 9, Chapt. the other fides & angle hall 
be knowne, of whichthe fide O M is the angleof de 4S 
flexion and LM theleuation as in the27.isfhewed. o**™ a ! 
Now do you fee how eafily thefe arches and angles are gotten, of which diuerfe Chap. haue before entreated: 
And'therfore methinks thevery lineaméts of this figure should eafily thew him that hath read the reft of my 
book of dyalling with any iudgmét,how to place thefe angles on p dyal even without $ figure of the 28.ca. 
which notwithitanding I haue here fet for your better conceiuing, for who feing the cixcleE F M to By sa 
6 


B Ehold yet againe in thefe 4. fhort Chapters fol= 
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‘the flat of thebancke propofed, and therein how the:notesE O M do ftande,will not ealily imagine thatthe 
degrees of thearch E O being our meridians a(cention are to be placed aboue the bafe line of the bancke, as 
in this fecond figure you fee E A, and abouethat againe O M to beplaced for the angle of deflexion or Gno= 


mons placeasin this Dyall you (ee AP. Butnow for LM you may conceinethat muf ftand perpendiculer 
‘onthe flat,being indeedethe height of the cocke asin this Dyall you fee. 


Chapter 38. | : 
A briefe note bow Eaft andi eft reclining or inclining Dyals are to be 
made two fenerall wayes. 


Auing fir placed all the angles on Paz Dyall,asin the laft Chapter, you shall forget that E N Fisa 
H South declining fat reclining V Veit,as in the 2 3-Chapt.he was found to be:and that A Lis your la= 

titude,and K E N your angle ofreclination as it was'in the 2 7.and 28.Chapter. Butyou fliall nowe 
‘take OL to be your latitude'and the flat O N P to be a bare weft reclining flat according tothe angle KO N 
‘or K PN, wherefore if noweyou take your Jewel in hande, and count on the Limbethereof the latirude O L 
‘from the pole towards thequinodtiall, and thereto lay the zenith point of your Reete fixed, andthen Page| 
‘oucthe a(imuth counted from the Limbe equall to the angle K O Nyour newreclination, worke your Dya 
‘hy him and his match a¢imuth in all refpedts as in the 3 3.Chapt. is shewed. 


- "trios 





Welt; 


If his way like you not,or that you defire variety,I wil here fhewyouto'make this dyal by the 5 .-Book 19. 
Cap.after another fort. Firft therfore for as muchas all Eaft or V Veit reclining or inclining flats in any'latir. 
how/foeuer feene or imagined, are verie declining wals to that countrie whofe lat. is equal to the complement 
of the fame latitude as [haue {aid in the 25 .& 32. Chap.and by the 1 3.preambleis partly manifeft,therfore 
if you conceive not or like not of the making of the Dyals to thefe Eaft and VVeit reclining or inclining 


flats you may turne them plainly into declining walles. As for example: finfe the latitude O L is 44zand 
the angle K O N 56} deg. asin the 3 4. Chapt. is thewed, you shall take the complements ef them both, 
and the firft vz. 45 ¢ deg. being the complement of 44+ thall bethe latitude wherein ON P is adeclining 
wall o being the zenith there. And the complement of 563 degreesbeing 3 35 deg. is the declination of the 
wall reprefented by the faid O 'N Pin the faid 45 5 latiende,and that wefltwards if ie were material But finfe 
the angles of E.O and O M be al redic placed on the flat,therefore it needeth notto feeke fo carefully which 
way fuch a wall fhould decline in that 45 £ latitude, beeaufe which of the 4. wayes fo euer hee declineth the 
degrees of the houres will (erue as I thewed in the 20.Chap.And now laftly if you do butlay before you the 
figure of the 5 .Booke 18.Chapt.here prefent, and imagine the arch B D tobe this forefaide latitude v2.4.5 5 
andthe circles ZA Y ro be this wall declining 3 3.-deg, youmay by thefaide-5.Booke 18, Chapt. make the 
Dyall without moretcaching inallrefpectes.asthere wassheweds 
. : Chapter 
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Chapter: 39. 
How tomake a diallto any Eaft or Weft, reclining or inclining flat, by helpe 
of (pherscal triangles moff eafily. 


Oras much asin the laft chap.to make the Eaft or VVelt reclining diall,I referred you tothe 33. chapt. 
F which doubtleffe is finguler good,but that my example there is a declining dial,or els to reduce the fame 

to a declining wall by the complements, it may be that fir you vnderftand not, and the fecond you yt= 
terly miflike. Therefore I wil here briefly teach you to performe theEaft and V Veit reclining after the fyfte 
booke 18.chap.in other manner then in the laft chap.1 fhewed,whereby you fhall not choole, but fullye to 
ynderftand the 3 3 .chap. Therefore behold this Figure and imagineB D to be your new pofition latitude mé- 
tioned in the 34.35 -and 37.chap.yidel.44— deg.and let the circle B BB C reprefent the new pofition recly~ 
nation mentioned in the fame chapters,reclyning from the Zenith A, according to thearche A BB, beeyng 
56 7edeg-Here may you beholde on this Figure, being but a poore platforme of your pretence, in what man- 
ner the houre circles of the {pheare doe cut your propofed fatB BB C, The diftances between every inter@ 
fection are to be had in allre(pectes,as was done inthe faide 5 .booke 1 8.chap.the cafe being but a very lit- 
tle altered, For in fteed of the arch D A,which in working the fame 18.chapt.lieth on the Limbe of your Jewe 


"ION 


*yInog 





el, berweene the pole point of the matter,and the Zenith point of the Reefe, heere you mutt j 
D, and in fteede of the angle D A Z,whichin the fame 1 Libs eas es a feicige se sc 
fpace onthe arche A Z, fo heerethe angle DB 22 is common to the fynding of euerye houres {pace 
on the arche B BB and beyondeif you lift vnto C. And euen as the angle B A Y wasthere the poe ant 
~anigle to gett thehoures of the arch A Y, fo herethe angle D 8 CC is the common angle to get the houres 
of thearch B CC, and beyond as farre as you lift:which angle DB CCis eafily had,feing CC B Zis equal 
‘to KB BB, the complement ofthe reclination propofed,v7. 3 3 ;-deg.and thereto adding the angle DB Zor 
AB L videl 90.deg.there commeth 123 j -deg-the angle DB CC. Andwhen you haue all done, you fhall 
find that the working it fpherically in this manner,thall differ noiot from the working of the 33. chap. re- 
membring this rule in general,looke whereabouts on your platforme,or on your Tewelyou fee sid houre cir= 
cles tocut your flat or horizon propofed thickeft or neereftrogether,thereabouts bee fure the cocke or Gno- 
mon mult ftand as here you fee they doe betweene B and BB,which I nore becaufeyou may be {ure that thofe 
houres from B towardes 8 B are in your diall to be placed from our metidian,being the 12.a clocke lineto- 
wards the line where the cocke muft ftand. ; 


Chapter 40, 4 


Mof excellently and eafily to make dialles t0almaner of reclining or inclining 
flats declining by the lewell and belpe of fpberical triangies. 


be fome willehinke it a great toyle when he hath’reclining or inclining flats declining, to feeke newe 
pofition latitudes and reclinations by the 3 4.35'.0r 3 7.chap.and fo to goeto worke, the next way about 
by Logation lane:to fatisfie them, fuppofe the flat ¥ FF Zin this a tobe a North flat reclining South- 
yards 
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wardes atcording to the quantity of the arch A FF, vz.30.deg. declining Eaftwardes as much as the arche B 
EE is,ve.go.deg-¥ Z Heit the bate line of this flatjand EE the pole x enith of the bafe. The firft thing you 
doe you shall feeke the doch D AA Z,and the arch AA D:both which you fiall thus eafily find; The arch A 
FF is perpendiculer on the circle Y FF Z,by the 3.def.the angle FF A Cis equal toEE A 4, being the detlir 
mation,v(.40,deg.by the 5 .theor, Here now Haue you the right angled triangle A FF AA, whofe one fide A 


Eaft. 


Welt. LoS 
FF is known to be 30.deg.and one ofhis angles not right #F A AA 40.dé%.knowne, therfore by the 5 .book 
g.chap.the angle A AA Z thalbe known,and alfo the fide A AA. whichaddedto.A D maketh the whole arch 
AA D knowne: both which had,this chapter is eafily performed euenin maner ofthe §-booke 1 8.chap.For 
infteed of the atch A D,whichin working, the faid 1 8.chap.you placed on the Limbe of your Jewel between 
the pole point of the marer,and the tehith'point ofthe Reet, you shal here placethe arch.D AA. And there the 
Recte fixed letthe angle DAA Z behere the common angle to-all the houresof thearch AA Z, euenas in the 
faid 5.book 18.chap.the angle B A Z was common to althchourtsefthe arch A Z,Likewifeler D AA Y be 
here the common angle to all the houres'of the arch AA Y;euen as there the:angle B A Y was commonto al 
the houres of the arch A-Y inall relpeéts as Iraughtin the laft chap, forsaking the angle ZAA D out of 180. 
there refteth the forefaid angle D AA‘¥, known by the 5: theoreme.you might haue gorten the arch A AA, 
and the angle D AA Z,otherwife,and that ia this. manner,and I thinke it the furer way ,you haue the fpheri- 
cal triangle A Y AA, whofe angle Y A AA is equall ro the declinations complement, vz,5 0.deg.and the ane 
gle AY AA 30.deg.propofed,the fide lying betweenethéfe angles, v3.A Y is go.deg. known, therefore by 
the 5 .booke 1 7.chap.the angle A AA Y fhalbe found +24.degr.whiche taken out of the femicirtle ZAAY 
being 180.leaueth the angle A AA Z §6.deg.and by the fame 17.tha.the arch A AA fhalbe found 37+ deg. 
whereto adding the arch D A,vz.38>.fo hae you the whole arch D AA 75 ydeg. ' 

And here Ithought good to note thus much for the credit of my 33.chap.that if you reckon on the Limbe 
of your iewel the faid arch D AA,vz.75 + .deg.from the pole,end thereto fet the zenith poynt of the Reet fixe 
ed,and there choofing oureh? azimuthcounted from the Limbe equaltothe angle A AA Z,viz .the 37.aCim. 
you may by the fame 37.a<,im.and his match worke this diall,as inthe.33.chap.in all refpectes, and yet in 
tonclufion wil differ nothing from the premiffes. 


Chapter 41. 
Toksow inwhat Longitude and Latitude our horizen or any other foal reprefent 
any declining wall propofed, or els any circle of pofition 
propofed. 
Ood God ifI fhould bend my felfe to inuent but fo many propofitions to be performed on my fewelas 
Gr courfetapacity could accomplith,Ithinke [fhould fpend al my dayesin writing. For whiles Ichink 
to make haft toan end,I fare like a dog that goeth in'a wheele hauing an endleffe path to tread, let him 
make neuer fo much hafteit helpeth him not til he fynd a meane to get himfelfe quite out,Sol have no other 


mean to cometo an end, but euen here to ftop and-lay a ftraw as they fay for this time,this chapter being en= 
ded, which cannot but be fomewhat sloalirable As ifa man would know in what longitude and latitude 
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The Mathematicalllewell,. ° 6Booke: 92.23 


ur horizon here at Reading-were a fouth wall declining Eaft 3 0.deg, or els wore the 30..cirtle of pofition 3 


euery man perhaps couid not performe this, norwithf{tanding al] that which hath byn faid. You shall reckon 
‘our latitude on the Labelfrom the Limbe inwardsjand lay the fame.degion the 30.azimiuth counted {rom the 
Zenith line and the degrees of the fame 30.azimurh counted thence othe (enith poine shall bee the Jaticude 
wherein our horizonis the 3 0.circle of pofition,and the complement thereof shalbee the laticude wherein ic 
is a wall declining 30.deg.And the deg.of the Reetes Limbe betweene the Labeland the q enith point fhall bee 
- the deflexion of the diall to that declination and circle of pofition, Lafuly,fet the Fiziror ynder the pole accor- 
‘ding toour latirnde, and thereon reckon inwatdes the deflexion before founde, and the meridiap cuttyng 
there the Finitorg¢ounted from the Limb fheweth the the ditterence of longit, which being added to ours fhew= 
eth the longit.defired, . 

Asfor.example,our horizon here at Readingis in Jongit.14,in latitude 51 }.deg.Firft Ireck6 our latitud: 
videl.5 1¢,deg.on the Label! inwardes and apply the fame degree of the Label to the 30+ asim.counted from 
the zenith line, which cuttcth off onthe faid 30,4, im.64>, deg.counted thence to the zenith pointe of the 
Reere,andin the Limbe the Label'cutteth 46,>.deg.cofited alfo from thé zenith point, which are the-deg.of de- 
flexion of which I will {peake anon, But before I praceede further,I conclude that the faid 64 .degr. are the 
deg. of latitude in thar countrey where our hori;on fhalllyein the 30.circle of pofition. counted there tow- 
ardes the zenith as the circles of pofition are alwayes reckoned: then if you take the complement of the laid 
64>.deg.vz.25~ .deg.the fame fhal9e the latitude wherein our horizon fhall reprefenta wall declining 30+ 
deg. yet by your Icaue you may be in doubr: whether this be a South latirude or a North, but you fhall haue 
this rule general,:f you once knowe whiche pole is eleuated abouc anye South or South declining wa'l,you 
may be fure the contrary pole is elevated in the latitude whereon that wal ftandeth, as here fceing the North 
poleis eleuated 5 1~.deg.you may be fure where this our horizon thall be a fourth or fouth declining wal,that 
countrey hath a South latitude:and therefore this 257, is a South eleuation.Butin what longitude withal he 
fhal be a South wal, declining VVeftwards 30.deg. that thall the deflexion helpe vs too,being 46%.as I be- 
fore (aide. Therefore you shall fet the Finsrer according to the fayde South latitude videl.25 >.deg. vnder ey= 


ther pole,and thereon rrckon inwardes the faide angle of deflexion vz.46¢.deg. where you fhall finde the 
faid 68.meridian counted from the Lsmbe to croffe the Finteor being the fayde difference of longit.from ours, 
Now becaufe I propole our horizon to decline VVeftwards from thé meridian of that 25 2 elatitude,therfore 
Tadde thofe 68 .deg,co our longi, being 14.it maketh 82.deg.the long.defired.So that hereby I conclude my 
purpofe,aftirmifg that our horizon here at Reading shal reprefenta South wall declining V Veit 30.degr. in 
that countrey where as the longit, is 8 2, deg.and the South pole elewated 25 +.deg.& you do not beleuc me 
sue,goe thither and tryeit. {t isa prety walke fora recreation: wel,yet if you fubduct 68. out of 14.(whiche 
without adding firft 360, thereto you-cannot doe){o is it 3.74.there refteth then 3.05.the longi.of that cofi~ 
trey where our {aid hori(on is a South wall declining Bait 3 0.deg.the fame latit.v(.257. remayning ftil.In 
the very (ame maner by hauing regard of thelongitude, you may knowe where it is a North wall declining 
Eaft or VVelt 30.dég.tince thofe two are but oppefite to thefe. 

Note that the faid 30.circle of pofition is the 69.reclining or.inclining flat in the faid 642 .latit. but whe* 
ther'you will haue him Eaft or V Velt reclining orinclining,zhat thal you euen aseafily doe by taking regard 
ofthe differences of longitudein maner asbefore. 

VVelthen though in the 3 7.1likened my 19.20.25 .and 28.chaptersvnto Jongation, hauing fince in fome 
re(pectes lighted on Curtation,yet commeth this fruite(if it be ought worth)out of them : .amd they are in - 
trodugtions to divers (uch like,tor which caufe I thought good nat to omit this chapter although the 3.0.36. 
and diuers other chapters came wholly ofthem,and therefore I repent not much my paynes. 


The couclufion. 


Hus gentle Reader,an hundred times heartily farewel, beeing forye that my other 6. litle bookes of the 
Jewel be not ready to goto the preffe with thefe:buc I hope by that time thefe thalbe throughly perufed to 
fend the reft after fomwhat more induftrioufly performed,| feare fome will takeit ynkindly that thofe 
bookes to come,being chiefly for the bent of this prefent time to be defired fhould bee keptein. But truely I 
could not doe withall,except I should haue fet the cart before the horfe: fuch hath beene my want of leyfure 
through the malice of fortune.And therefore confidering I haue kept a needful order in this my woorke by 
paffing from the loweft matters tothehigheft, the one toexplanethe other: & that I haue done my vtter- 
snoft(as is wel knowne) that my leyfure would permit,I hope | thalbe the leffe blamed. 


“The order of the fixe bookes 


behinde. 


He 7.booke of the Mathematical Jewel of finguler and perfect meanes as well to deferibe as to deuyde 
i the lineaments of my Jewel,as of my great quadrant tocome:to performe thecrofle ftaffe ox any profpe= 


-* iue proiection of the globe howfoeuer,and of certaine vies of the croffe ftaffe. - 
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The Mathematical Tewel. 6.Booke. 


The 8.booke of certayne Geometrical propoficions, and of working both: rectilineall and fpherical triane 
gles.<dminutum,moft exadtly. ‘ 
” ‘Theo, of Reétifications of fyxed ftarres,of Parellaxes,ofcomets,or ofthe moone, of their diftances fro 
the earth,of getting the moones exact place by obferuation and fuch like, 
The 10.0f Cofmography,Geography, Topography,menfurationa.diftances , and fuch like. 
ee 11.0f the Theoricks ofthe Sun and moone,and fetting,their Radices of the longitude of regions, and 
of nauigation, : 4 
Thee 2.0f making all manner of dialles Geometrically for artifycers orany other that woulde not enter 
into the ftudie of Aftronomy,(o exceeding cafie,shat the like hath not (I prefume) beene written in any lan= 
uage. is 
Bod in all thefe wil ftilkéep metothe vfe of my Zewel,except it be where Lmuft perforce ye my great qua- 
@rantand croffe ftaffe,to pearce yato the exact proofe of thinges 2 


This figure muft ftandin the ¢.booke 19.chap.and the figure whiche you fee placed in the fame z9. 
chap.muftbe placed copfie turuie according to the wordes zénith and Nadir in the beginning of 
the 20.chap. 
Toa South waldeclining VVelt 5 37.deg. 
Zenith. 





This figure mult Nandin the ¢,booke'20,chap.in the voyd place there left for him. 


ANorth wall declining Eaft 537.deg. 
Zenith. 
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